NAEMC
User Manual INSTRUMENTS

ENGLISH CHAUVIN ARNOUX GROUP

Power & Energy
Logger

Model PEL 115

ﬁ

INSTRUME e MODEL PEL 115

EEEEEEEEEEEEEEEEEE

POWER & ENERGY LOGGERS

Measure Up

WITH AEMC INSTRUMENTS®



Copyright® Chauvin Arnoux®, Inc. d.b.a. AEMC® Instruments. All rights reserved.

No part of this documentation may be reproduced in any form or by any means (including electronic storage and retrieval or translation into
any other language) without prior agreement and written consent from Chauvin Arnoux®, Inc., as governed by United States and International
copyright laws.

Chauvin Arnoux®, Inc. d.b.a. AEMC® Instruments

15 Faraday Drive « Dover, NH 03820 USA

Phone: (603) 749-6434 or (800) 343-1391 « Fax: (603) 742-2346

This documentation is provided as is, without warranty of any kind, express, implied, or otherwise. Chauvin Arnoux®, Inc. has made every
reasonable effort to ensure that this documentation is accurate; but does not warrant the accuracy or completeness of the text, graphics, or
other information contained in this documentation. Chauvin Arnoux®, Inc. shall not be liable for any damages, special, indirect, incidental, or
inconsequential; including (but not limited to) physical, emotional or monetary damages due to lost revenues or lost profits that may result from
the use of this documentation, whether or not the user of the documentation has been advised of the possibility of such damages.



Statement of Compliance

Chauvin Arnoux®, Inc. d.b.a. AEMC® Instruments certifies
that this instrument has been calibrated using standards and
instruments traceable to international standards.

We guarantee that at the time of shipping your instrument has
met its published specification.

An NIST traceable certificate may be requested at the time
of purchase, or obtained by returning the instrument to
our repair and calibration facility, for a nominal charge.

The recommended calibration interval for this instrument is

12 months and begins on the date of receipt by the customer.
For recalibration, please use our calibration services. Refer to
our repair and calibration section at www.aemc.com/calibration.

Serial #:

Catalog #: 2137.56 / 2137.58

Model #: PEL 115

Please fill in the appropriate date as indicated:

Date Received:

Date Calibration Due:

®
. AEMB Chauvin Arnoux®, Inc.
®
INSTRUMENTS d.b.a AEMCE® Instruments
CHAUVIN ARNOUX GROUP www.aemc.com


https://www.aemc.com/calibration

TABLE OF CONTENTS

1. INTRODUCGTION ......ciiiiiiiiiiiiiririssssssssssss s s s s s s s ssssssssssssssssssssesseer e s s s s nnnsasssssssssssssssssssnnnnnnnnnnnnsnnnns 8
1.1 International EIECtriCal SYMDOIS .........ooi ettt e e s st e e e s e et e e e e e ber e e e e e annneeee s 8
1.2 Definition of Measurement CategorieS (CAT) .. .. i ittt et e e e st e e e s s bt e e e s enbeeeee s anneeeaeas 8
1.3 Precautions for Use A ........................................................................................................................................... 9
B =T ot AV g o I o TU T g 11 0 =Y o | RS 9
LT oo [0 T3 = Tod (=T 11 Vo T TP 10
LS @ e =Ty aTo I o) o] g 0 T=1 1] oI TP 11

I T T Yo 1= SR 11
1.6.2 RePIACEMENT PAITS .. ...ttt e e ettt e e e e e e h bttt eeae e e e s n st beeeeeae e e e nnbbeeeaeeeeaannrbeeeaeeaenan 11

7 = N U T 12
b2 B =T Tod 4 o) (o] o PRSP 12
D222 (oY = T OSSP 13
B [0 o 1U L 1=T 01T = PP 14
D2 = 01 (o] g T U] o o] 1= SO 15
D22 < 1K 1 0 OSSP 15

2.5.1 Status @nd MOAE ICONS ... ..ottt et e e e ettt e e e st e e e e se e e e e amneeeeaanneee e e nseeeeenseeeaannseeeeanneeeean 16
B S - (1S g T Lo (o] SRS 17
D2 0T I o | o PP 18

3. CONFIGURATION ......councurernceeessesssssnessssssessssssessesssssssssssssssssessessnsssesssssssssnsssessnssssssnsssessnsssessnsssesas 19

3.1 Turning INStrument ON @nd OFF ... ...t e e ettt e e e s ettt e e e s sbbe e e e e s anbeeeeesaaneeeeeeeanes 19
R 0t T I W T3 1T T PSSR 19

KR 2 04 a1 g e T o OSSRV 19

B G IS = o[ o)V 1Y o o [ S SUSRRPR 19
3.1.4 Deactivation of SUPPIY Via VOIAGE INPULS........eeiieiiie e e e e e et e e e e e e e e snnseeeennneeeeannes 20

3.2 POWETING INSITUMIEBNT ...ttt e e e e bttt e e e s sa bttt e e s abbe e e e e e ambe e e e e e aanbeeeeesanbeeeeeeaanbaneeeeanns 20
3.2.1 Phase VOIRAGE POWET ... ... ittt ettt ettt e e et e e e e s ee e e e neeee e e neeeeeaneeeeaanneeeeeanseeeeaanseaeaanes 20

K O o T o [ aTo I = = 11 (=1 RS SRSURRPR 20
3.4 Connection via USB or LAN via Ethernet LiNK..........coooiiiiiio ittt e et e e s snte e e e e s snneeeeeenes 21
3.5 CoNNECHION VIA Wi-Fi LINK ..eeiiiiiiiiie ittt e e ettt e e e s ettt e e e s st e e e e e sntbeeeeeaantaeeeeesstaeaeeeansaneaeeannsaneeenanns 22
3.6 Configuring the INSITUMENT. ... .eiiii et e e e st e e e e s stbeeeeeeanteeeeeesnstaeeeesanteneeesannsaneeesanes 22
3.6.1 CONFIGUIALION IMOGE........coiiiiiitie ittt a ettt b e he e e e e bt e e bt e e abe e e st e sat e e sabe e eabe e e nnneennneennnes 23
3.6.2 Type of DistribUtiON SYSEM ...ttt e e ettt e e et e e e e et e e e e nneeeeenneeeeanneeeeanes 24
3.6.3 Nominal Primary VOIAGE ...........eiiiiiiieee ettt e ettt e e e e e e e e s e e e enneeeeane 25
3.6.4 Nominal SecoNdary VOIAGE. ........cco e ittt et e et e e et e e e e e et e e eanae e e e e nneeeeenseeeeanneeeeanes 25
3.6.5 NOMINGAI PrIMAIY CUIMTENT ...ttt bttt b e a e st e ettt e b et e eat e e st e e sabeeebeeennneenanes 25

B SR T I @10 4 (=Y o1 ST =T 41T ] SO PPPRPPR 26

3.6.6 Nominal Primary Current of the NEULIaL...........oooeiiiiiiee e e e e e e e e e e e e e e e e nnnnnes 26
BN G Ao T [ (=To =Y i o] T =Y T o PP PPPPPTRON 26

G T A LTS i (W 0 1= 0 a0 o =1 ) o PSR 27
S N £ 0 @70 T 1o o T PSR 29

K B V= 1 =T o T o RO UUPP PRSP 30



T 0 1 o N [ 0 ] 31

4.1 Hooking up to the DistribUtioN SYSTEM ........ooi e e e e e e et e e e e e eneeeas 31
4.2.1 SINGIE-Phase, 2-Wir€: TP-2WV ........eeeiiiiei ettt e e ettt e e e e e e e s ae et eaaeeeaasssaaeeeaeeeaassnsanaaeeeeaannsnssneeaeeeanns 32
4.2.2 Single-Phase, 3-Wire (Split-Phase From a Center-Tap Transformer): 1P-3W..........cccciiiiiiiiiiii e, 32
4.2.3. Three-Phase, 3-Wire, A (with 2 current probes): 3P-3WAZ2 .........oooii it ea e e 33
4.2.4 Three-Phase, 3-Wire, A (with 3 current probes): 3P-3WAS ... ... 33
4.2.5 Three-Phase, 3-Wire, Open, A (2 current probes): 3P-3WO2 ..........ccoiiiiiiiiiie et e s e e e e e 33
4.2.6 Three-Phase, 3-Wire, Open, A (3 current probes): 3P-3WO3 ... 34
4.2.7 Three-Phase, 3-Wire, Y (with 2 current probes): 3P-8WY2 ........uuiiiiiiieiiiiee ettt e e e e e e e e aanes 34
4.2.8 Three-Phase, 3-Wire, Y (with 3 current probes): 3P-3WY ... 34
4.2.9 Three-Phase, 3-Wire, A, Balanced (with 1 current probe): 3P3WAD ..........cooiiiiiiiiiiie e 35
4.2.10 Three-Phase, 4-Wire, Y (with 4 current Sensors): 3P-4AWY ........coo e 35
4.2.11 Three-Phase, 4-Wire, Y, Balanced (with 2 current probes): 3P-4WYD..........cooiiiiiiiiiie e 35
4.2.12 Three-Phase, 4-Wire, Y, 2V2-Elements (with 4 current probes): 3P-4WY2 ... 36
4.2.13 Three-Phase, 4-Wire, A (with 4 current probes): 3P-AWA ..........oooiiiiiiiiiiie et e e 36
4.2.14 Three-Phase, 4-Wire, Open, A (with 4 current probes): 3P-4WO ...........uuiiiiiiiiiie e 36
4.2.15 DC 2-WIrE: DC-2WV .....eeiiiiiiie e e e ettt e e e e e ettt e e e e e ettt e eae e s s e ssteeeeeaaeesaasssaaaeaaaeeaaasssssesaaaeeeaasssnsanaaeeeeannsnnnneaneenanns 37
4.2.16 DC 3-WIire: DC-3WV ... .ciiiiiiiiiie ettt et e e ettt e e ettt e e s sttt e e e seeeeeanteeeeaasseeeeeasseeeeansseeeeansseaeanseeeeanseeeeannseeeeannenas 37
4,217 DC 4-WIre: DC-4WV .....eeeieiiiie e e e oottt e e e e ettt e e e e ettt e et eaeesaaa s s teaeeeaaeeeaasssaaeeaaaeeaaansssseeeaaeeeaasssssaneaeeeeannsnnnnaeaeenanns 37

LG Y17 o I 7= - T USSP 38
4.3.1 Measurement MOTE Ll ... . et e ettt e e e e e e et et e e eee e e e e aaeeeeeeeeeeaansnsaneeeeeeesnnnnnrneeeeaeannn 39

4.3.1.1 SiNGle-Phase, 2-WIire: (TP-2WV) ... . ettt e e et e e st e e et e e e anteeesm et e e eseeeeaneeeeanaeeeeaseeeeanseeeanneeean 39
4.3.1.2 SPIit-Phase, 3-WiIr€: (TP-8WV) ... .ottt et e et e e st e e et e e e nte e e sm et e e eseeeeaneeeeamseeeeseeeennneeeanneeean 40
4.3.1.3 Three-Phase, 3-Wire, Unbalanced: (3P-3WA2, 3P-3WA3, 3P-3W02, 3P-3WO3, 3P-3WY2, 3P-3WY3)............... 41
4.3.1.4 Three-Phase, 3-Wire A, Balanced: (BP-3WAD) ....... .o ettt ettt e e e s e e s nee e e et e e eneeeesnneeean 42
4.3.1.5 Three-Phase, 4-Wire, Unbalanced: (3P-4WY, 3P-4WY2, 3P-4WA, 3P-4WO) .......ccoiiiiiiiiieeee e 43
4.3.1.6 Three-Phase, 4-Wire, Y, Balanced: (BP-4WYD)....... .ot e e et e e sneeeean 44
G Ty A O TR (o [ PSS 45
G Hhg I B O B TR (o [ PSS 45
e Hg e T O TR (o [ Y PSS 46
T T =y =Y o 1Y 1V o T L= A SRR 47
By T S O T YA Yo7y Y=Y oSS 47
B B O 1Y YA Yo7 Y= g T PSS 49
4.3.3 HarmoniCs MOAe R o ettt e e e bttt e e ettt e e e ae et e e e a e et e e e e e e e e e e e et e e e anr e e e e anes 50
4.3.3.1 SiNGIE-Phase, 2-WIre: (TP=2W) .....ccciiiieeiiie ettt e ettt e e e e e e e e e e s e tb e e e e e e aaateeeeeesstsesaeesaasssseeaeeanssraeeeeesnnses 50
4.3.3.2 SPIIt-Phase, 3-WIire: (TP-3WV) ... ..ottt ettt e e e e e e e e e e e et b e e e e e e e e asteeeeeesntseeaeesaasssseeaeeanssraeeaeesnnses 50
4.3.3.3 Three-Phase, 3-Wire, Unbalanced: (3P-3WA2, 3P-3WA3, 3P-3W02, 3P-3W03, 3P-3WY2, 3P-3WY3)............... 51
4.3.3.4 Three-Phase, 3-Wire, A, Balanced: (BP-3WAD) ...ttt e e e et e e e e e snr e e e e e e enees 51
4.3.3.5 Three-Phase, 4-Wire, Unbalanced: (3P-4WY, 3P-4WY2, 3P-4WA, 3P-4WO) .......c.oovviiiiiiiiie et 52
4.3.3.6 Three-Phase, 4-Wire, Y, Balanced: (BP-4AWYD)......ccociiiiiiiieieee ettt e e e st e e e e e etaae e e e s e snnaeeaeeeennees 52
4.3.4 Maximum MOGE Ml ...ttt e e e e e e et e e e e e e e e e st aaaaeeeaeeeeeaaaaseeeeaeeeeaaansaaeeeaeeeenannrraeaeaaeaaas 53
4.3.4.1 SiNGIe-Phase, 2-WIire: (TP-2WV) ...ttt ettt ettt e a e e et e e ae et e s s e e e e ba e e e nateeesnneee s 53
4.3.4.2 SPIit-Phase, 3-WIr: (TP=-3WV) ......cuiiieiteieet ettt see st s e seesteesee st e s e s teeneeete e teeseebeansesaeenseeseeaseaneesseensesseensesseensenseens 53
4.3.4.3 Three-Phase 3-Wire: (3P-3WA2, 3P-3WA3, 3P-3W02, 3P-3W03, 3P-3WY2, 3P-3WY3, 3P-3WADb).........c.......... 54

4.3.4.4 Three-Phase, 4-Wire: (3P-4WY, 3P-4WY2, 3P-4WA, 3P-4WO, 3P-4WYD) ....ccocoiiiiiiiiii e 55



5. RECORDING DATA ... s s m s R R R R R R R R R R £ R R R R R R R R R R e e aannnnnnnaan 57

5.1 ReCOrdiNg SESSION OVEIVIEW .......ciiiiiiiiiie e iiiiiee ettt e ettt e e ettt e e e ettt e e e s aateeeeeeabeeeeeeaanbeeeeesanbeeeeesanbeneeesaansaneeesanns 57
C 0t I I =Yoo o [T Yo T = =S PEPRNE 57

SIS e=Tat[aTo = Talo IR (ol o] o1 o J= T 2T o] o 1 oo [ PR 58
6. DATAVIEW® & PEL CONTROL PANEL .......cooccccceteeriisssssseeesssssssssssss e s ssssssssnssesesssssssssssssssssssnnenes 59
6.1 INSTAlliNG DAtAVIEW® ...ttt ettt e e et e e st e e et e e e eabeeeabe e e saeeeeabeeeenbeeeabaeeesneeaeareeeanreeaa 59
02 Y I 0o oo N =T o1 PR 61
6.3 Power & Energy Logger (PEL) ANdroid ™ A .....coiiiieiieieeeee e e e e et et e e e e e e e e e e et ee e e e e e aaaeeesaaannnbeeeneeeaaaaaeaaan 62
6.4 ConNECtiNg 10 the COMIPULET ...ttt e e oottt et e e e e e e e e e e e aaeeeeeeeeeeaaaeeeaaaannnnensneeeaaaaaaeaan 63
6.4.1 Connection by USB or LAN Ethernet LinK ...........ooo it 63
6.4.2 ConNECLON DY Wi-Fi LINK ...ccoiieeieeiie ettt e e e e e e e e e e e e asaa e eeeeeeeassnsaseeeeeeesansnnnneeeeeeennnnnnes 64
6.4.3 Network via DataVIEWSYNCT™™ ... ettt e et e e et e e et e e e e eabe e e e e et e e eanneeeas 65

6.5 Setting Date @nd TIME .......oiiiiiiiiii ettt e e ettt e e e ettt et e e e s beeeee e o bbeeee e e anbeeeeeeanbeeeeeeabeeeeeeaanreeeeeeann 65
A= 2 =0 | 072 I L0 1 PP 66
A 2 (=T (=Y Lot @7 To 11T o T PR 66
A = (= Ter (g Tor= IS o 1= Tt o= o] o T TR PUURRR 66
A Y o1 =T =N [ o] o 11 S PEPRRN 66
A OAT L4 =T o1 [ o] o 10 PP PPPRRN 66
7.2.3 MEASUIEMENT RANGES. ...cciiiiiiiiieiiiee e e ettt e e e e e ettt e e e e e ea e taaeeeaeeeeaassaaeeeaaeesaasssssseeaeeeaaasssssseaeeeesansnssseeeeeeennannnes 67
7.2.3.1 Measurement Specifications at 50/60 HZ ...........coooiiiiiiiiii e e e e e e re e e e e e e eaaaaaeeas 67

7.2.3.2 Measurement SpecCifications @t 400 HZ ..........ooooiiii i e e e e e e e e e e e e e e e e e e aaaaaaeaas 68

7.2.3.3 Measurement SPeCifiCations fOr DC ... e e e e e e e e e e e e e e e et a e e e e e e e eeeaaaaaaeans 69

7.2.3.4 INfIUENCE Of TEMPEIATUIE ... ...t e e e et e e eaaeaeeeeeeeeeesa s e e anansansaaesnansereeeeaaaaaeens 69

7.2.3.5 Influence of the MagnetiC FIeld......... ...t e e et e e e e e et e e e e e e neeeeeas 69

RS K eI o] 2= Lo [ LTS Y= o RSP RRP PR 69

T. 2.4 CUITENE SENSOIS .....ceeeeieeee ettt e e e e e ettt e e e e e e et e e sttt e eeeeeeeesaaaa e eeeessssaann e eeeeessaaanneeeeeessssannaeeeeeeesrannnaanaeees 70
7.2.4.1 PreCauUtioNS Or USE .....cooiiiiiiiiii ittt ettt ettt e oo ettt e ettt e e bttt e e a bt e e eabe e e e eas e e e aabeeesnteeesnbeeeanbeeenan 70

ST o T Ter 1 Tor= (o] o PSP PPPRPOPR 70

7.2.4.3 AMPFIEX® 196A 0r AMPFIEX® 193 ... ettt ettt et e e be e sa e e e abe e sheeebeesrbeeseesaeeesteeeneeebeeanseenneeans 71

7.2.4.4 AmpFlex® & MiniFlex® Probe and SENSOr ACCUIACY ......ccutitiiiieeieeiieeriee st esieesaeesteesseesteeateessesateesneesnseesneeenseeses 71

7.2.4.5 AmpFlex® and MINIFIEX® SPECIfICAtIONS ..........uiiiieiii ettt sttt sttt esaee et esneeeteeeneeennee e 72

A ©7a ) o 410 01011 o= 1 1T} o I PR 73
22350 T = PSSR 73

T 4.2 INEEWOTK ...ttt ettt e e e e e ettt et e e e e e e s a ettt eeee e e e e anaateeeaee e e e nnnseeeeeeeeeaaannnseeeeeeeeesaannsbseeeaaeeeaannne 73
230 XA PSSR 73

7.5 POWET CONSUMPEION .....eetitetiiie et e e et e e e e e e e eeeeaeeeeeeeee et ee e s e sstebea s s e e seseeaeaaaaaaaaaeeseeerennenes 73
7.6 MechaniCal SPECITICALIONS. .......ccii it e e e e e e e e e e e ettt et e e ee e e e b a e e e seeeaaeaaaaaaaaeseeereeneees 73
7.7 ENVIironmMental CONAITIONS ......ooiiiiiiii ettt e oottt ettt e e e e e e e e e e aeeeeeeeeeaaaaeeeaaaannnsensneeaaaaaaaaasn 74
A =L T=Ter (g oz BRST=1 =Y 4 PP 74
7.9 Electromagnetic CompatiDility..........oo et e e e e e e e e e e e e e e e e e e e e e an 75
40 1O <= Vo T T =t 4T T o PP 75

4000 B Y/ =Y T Y 2= o PP 75



8. MAINTENANCE ...ttt s a e e e R R e e R R e e e aR R e e e e aR e e e a s ann e e anans 76

8.1 Erasing and Upgrading IMEMOIY .......coooiiiiiiiie et e s s e s e e e e e e e e e e e e e e e et ee e e e e eaetstsse s s s s e s e aeseeeeaaaaaaaaeeeeeeennnnes 76

LS I8 JoTo | x=To L1 o TN 50 011177 =PSRRI 76

TG I = F= 11 (=Y YA Y= V1 ) (= F= T o = RPN 77

8.4 Cleaning the INSITUMENT.........ooiii e e e e e e e e e e s e e st — b e e e e e e eaeeeessssssabbsrereeeaaaaeeanan 77

8.5 Repair aNd CaliDration ..........cciiiiieiiiiiiiie et e e e e e e e e e e e e e e e e e e e e e s e e e ————eeeeeaaaeeaeaaaana——rraraaaaaaaaaaean 77

8.6 TECNNICAI ASSISTANCE ...ttt e e oo oottt e et e e e e e e s e e bbe bt e et e e eeeeeeesaaannabbebeeeeeaaaeeeaean 78

G A T a1 (=T BT =T = PRSP RPPPRN 78
8.7.1 WAITANTY REPAIIS ...ttt e ettt et e e e e e ettt et e e e e e e s aae et e e e e e e e aansne e e eeeeeee s nnnbeeeeeeeeaaannnes 78

9. TROUBLESHOOTING .......cceiiiiiiiiirsrr s s s rssssssssss s s s s s s s s s s s s s m s s s s s s s s s s s s s e e e e e s e s nmmmnnnsssssssnns 79
9.1 Instrument Does NOt TUM ON ..o et e e e oottt e e e e e e e e e e e e e s aee et eeeeeaaeeeeeaaannsenseeeeaaaaaaeanan 79

9.2 Instrument Turns ON but Does NOt FUNCHON ... e e e e e e e e e 79

9.3 Cannot Configure the INSIIUMENT ... et e e e b e e e s sbee e e e e e 79

9.4 Recording SesSioNs dO NOt STAIT .........eiiiiii et e et e e e s et e e e e saab e e e e e e abeeeeeeeaaes 79

9.5 Recording Sessions ENA Prematurely ...........oooiiiiii ettt e e e e 80

9.6 Cannot ConNEC 10 @ COMPULET ... ...t e oo e et e e e e e e e e e e e s e et eaeeeeeeaeeeeesaaannntneeneeeaaaeeeeaean 80

9.7 Cannot TUrn OFF the INSIIUMENT ... ... e e e e e e e e et e e e e e e e e e e e s s et eeeeeaaaeeeeaan 80
APPENDIX A: THEORY OF OPERATION....... .o s s s s s s s s snssms s sssssssss s s s s nnnnnnns 81
ST 101 )11 T [P TPUUPPPPPOPUPPR 81
Locking the Sampling FrEQUENCY.......coei ittt e e e e e ettt e e e e e e e s ssaaeeeeeeeeasnssaeneeeeeeeannssneneeens 81

7 SRR 81

Neutral CUIrent MEASUIEIMENT ... ... ittt e et e e e bt e e e s bt e e e e bt e e e eaab e e e e anne e e e e aanaeeeennees 82

200 MS QUANTIEIES ..o ettt oot et et e e et ee e e e eeeeeaaeeea e e neeeeeaneeeeaamneeeeaamseeeeanseeeeanseeeeanneeeeeanneeeeaanneeeeaanneeans 82

1S QUANTIHIES (ONE SECONMA) ....iiiiiiiie ettt e bt e et e e o sttt e e o st et e e e bt e e e e e se e e e eanbe e e e eanteeeennneeeensneas 82

F o [o | (=T F= 111 ] o PP UPT TP PPTPPPPR 82
T Taa 1O o T= TaTo AV F= 3 d o oV o PP PP ORI 82

a1 | U =1 o LRSS 82

L T2 TS T ] o [T SR 82
CUITENT PRASE OFAE ...ttt ettt oot e e e a et e e e bb e e e e e s bttt e e st et e e e ab e e e e eant e e e e e anee e e e anbeeeeanneeeeanns 83

[V o] L= To L= o g F= TSR o = USSR 84

CUrrent VS VOIAGE Phas@ OGN ........eeiiiiei ettt e e e e e ettt e e e e e e s b aeeeeeeeeeeaassssseeeaaeeeeannsnssneeaeeeaannnnnes 85
APPENDIX B: MEASUREMENT QUANTITIES .....cooiiiiiiiiiiiiiiiinnsssssssssss s s 86
APPENDIX C: POLE MOUNTING .......ccciisnnmmmnmerrrssss s s s s s s sssmmssss s s s s s s s s s s s s s nsssnnnnnsas 94

IR0 13 Y - 96



1. INTRODUCTION

Thank you for purchasing an AEMC® Instruments Power & Energy Logger Model PEL 115.

For best results from your instrument and for your safety, read the enclosed operating instructions carefully and comply
with the precautions for use. Only qualified and trained operators should use this product.

1.1 INTERNATIONAL ELECTRICAL SYMBOLS

Signifies that the instrument is protected by double or reinforced insulation.

CAUTION - Risk of Danger! Indicates a WARNING. Whenever this symbol is present, the operator
must refer to the user manual before operation.

Indicates a risk of electric shock. The voltage at the parts marked with this symbol may be dangerous.

USB socket

SD-card

The product has been declared recyclable.

O m|¢ [>|>|C

Indicates Important information to acknowledge

()
m

This product complies with the Low Voltage & Electromagnetic Compatibility European directives.

In the European Union, this product is subject to a separate collection system for recycling electrical and
electronic components in accordance with directive WEEE 2012/19/EU.

Ethernet socket (RJ45)

Power Source

I | 9| 2 (13

Ground/Earth

1.2 DEFINITION OF MEASUREMENT CATEGORIES (CAT)

Corresponds to measurements performed at primary electrical supply (< 1000 V).

CAT IV:

Example: primary overcurrent protection devices, ripple control units, and meters.
CAT Il Corresponds to measurements performed in the building installation at the distribution level.

) Example: hardwired equipment in fixed installation and circuit breakers.

Corresponds to measurements performed on circuits directly connected to the electrical distribution
CAT Il system.

Example: measurements on household appliances and portable tools.
8 Power & Energy Logger Model PEL 115 - User Manual



1.3 PRECAUTIONS FOR USE /\

This instrument complies with safety standard IEC/EN 61010-2-030, the leads comply with IEC/EN 61010-031 for
voltages of 1000 V in measurement CAT IV and the current sensors comply with IEC/EN 61010-2-032.

Carefully read and understand all required precautions when using this instrument. Failure to comply with these safety
instructions can create a risk of electric shock, fire, and explosion; resulting in destruction of the instrument, injury to the
user, and damage to the facility. If the instrument is used other than as specified in this manual, the protection provided
by the instrument may be impaired.

m Do not use the instrument in an explosive atmosphere or in the presence of flammable gas or smoke.

m Do not use the instrument on electrical networks with a rated voltage or category higher than those listed for
the instrument.

m Respect the maximum rated voltages and currents between terminals and in relation to ground/earth.
m Do not use the instrument if it seems to be damaged, incomplete, or poorly closed.

m Before each use, check the condition of the insulation of the leads, the instrument, and all accessories. Any insulation
that appears damaged (even partially) must be taken out of service for repair or disposal.

m Use leads and accessories for voltage according to IEC 61010-031 and measurement categories at least equal
to those of the instrument. An accessory with a lower category reduces the category of the combined instrument/
accessory combination to that of the accessory.

m Respect the environmental conditions of use listed in this manual.

m Do not modify the instrument or replace components using substitute parts. Repairs and adjustments must be
performed by AEMC® Instruments.

m Use personal protection equipment when conditions require it.

m Keep hands and fingers away from unused terminals and behind the physical guard when handling the leads, test
probes, and alligator clips.

1.4 RECEIVING YOUR SHIPMENT

Upon receiving your shipment, make sure that the contents are consistent with the packing list. Notify your distributor of any
missing items. If the equipment appears to be damaged, file a claim immediately with the carrier and notify your distributor
at once, giving a detailed description of any damage. Save the damaged packing container to substantiate your claim.
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1.5 PRODUCT PACKAGING

Power & Energy Logger
Model PEL 115
Cat. #2137.56 (no sensors)
Cat. #2137.58 (sensors)

PRODUCT PACKAGING

(5) Black Leads - 10 ft (3 m)
(waterproof cap)
with (5) Black Alligator Clips
Cat. #2140.73
Replacement is Quantity of (1).

Extra Large Carrying Bag
with Rubber Bottom
Cat. #2133.76

Power Adapter 110/230 V
w/ US Power cord
Cat. #5000.19 (CA PA30W)

Cable - 5 ft USB
Replacement is 10 ft USB Cable
Type A to Type B
Cat. #2136.80

et
Lh 16,
Lk {)‘s@%

(1) Set of (12) Color

Input ID Markers
Cat. #2140.45

PEL 100 SERIES

USB SD - card reader
Cat. #5000.45
SD-card (8 GB)

(Formatted & Installed)

@AEMC

USB Drive
(DataView® and User Manual)

(4) AmpFlex® Sensor 24”
Waterproof, IP67
Model 196A-24-BK
Cat. #2140.75
(Only Shipped with PEL 115
Cat. 2137.58)

Also Included:
m 9.6 V NiMH Battery (Installed)

m Declaration of Conformity
m Test Report
m Quick Start Guide

m Measuring Instrument Safety Data Sheet (Multilingual)

TrY?Y
TERYY

Set of (4) large and
(5) small
Caps (watertight)
Cat. #5000.67

10
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1.6 ORDERING INFORMATION

Power & Energy Logger Model PEL 115 (NO SENSOIS) ..........ooiiiiiiiiiiiiiiee et

Includes extra large carrying bag with rubber bottom, (5) black leads 10 ft (3 m) (waterproof cap) with

(5) black alligator clips, power adapter 110/230 V with US power cord, Cable - 5 ft USB, SD-card (8 GB),
USB SD - card reader, set of (12) color input ID markers, 9.6 V NiMH battery (installed),

set of (4) large and (5) small caps (watertight), quick start guide, and USB drive with

DataView® software and user manual.

Power & Energy Logger Model PEL 115 (with four 196A-24-BK sensors) .............ccccceiiiiiieiiiiiiee e
Includes extra large carrying bag with rubber bottom, (4) AmpFlex® sensors 24 in (waterproof - IP67)

Model 196A-24-BK,(5) black leads 10 ft (3 m) (waterproof cap) with (5) black alligator clips,

power adapter 110/230 V with US power cord, Cable - 5 ft USB, SD-card (8 GB), USB SD - card reader,

set of (12) color input ID markers, 9.6 V NiMH battery (installed), set of (4) large and (5) small

caps (watertight), quick start guide, and USB drive with DataView® software and user manual.

1.6.1 Accessories

POIE MOUNEING Kt ...t e ettt e s sttt e e e e nb e e e e e nnbee e e e e nsbeeeeeenbeeeeeeennnee
AC/DC Current Probe Model MRTOI3-BK ...ttt ae e b e e aeeas
AC Current Probe Model MNOS-BK......... . et e e e e e snneee s
AC Current Probe Model SRT93-BK ...ttt s e b e aneas
AmMPFlex® Sensor 24” Model 193-24-BK ..........ooi ittt e e stee e s et e e steeeesneeeeneeeanseeesnseeens
AmPpFlex® Sensor 36” Model 193-36-BK .............uoo et e e ettt e e e e et e e e e taeeeaeans
AC Current Probe Model MNTO3-BK...... ..o ittt e e s e e s e e e s snnneeens
MiniFlex® Sensor 10" Model MATI3-10-BK ...ttt e et e e e e e
MiniFlex® Sensor 14” Model MATI3-14-BK .......oo ittt e e et e e enae e nneeeeneeas
MiniFlex® Sensor 14” Model MA196-14-BK (Waterproof, IPB7) ........ccceeiciiiiiiie et
MiniFlex® Sensor Model MATO4-24-BK...........ccii ettt e see st e e s tee e st e e e nneeeenneeeenseeeanneeeenneas
AC/DC Current Probe Model EOQ4..........co ittt ettt s e e bae e e aeeas
1.6.2 Replacement Parts

Extra Large Carrying Bag with Rubber Bottom ...
Cable - 10 ft (3 M) USB TYyPe AtO TYPE B ... e e e e e e e e r e e e e e e e
Replacement - (1) Set of (12) color input ID Markers..........ooouiiiiiiii e

Lead — One 10 ft (3 m) Black Lead (Waterproof cap) (Rated 1000 V CAT IV) &
One Black Alligator Clip (Rated 1000 V CAT IV, 15 A, UL) ...t

AmpFlex® Sensor 24” (Waterproof - IP67) Model 196A-24-BK ........ccooiiiriiieiieeie e
Power adapter (replacerment) 110/230 V with US POWEF COrd .........ccooiiiiiiiiiiiiiiicieeee e
]I B I o= o [ =T o [T PO PPR PP
Replacement - Caps (watertight) set of (4) large and (5) Small.............oooiiiiiiiiii e

Order Accessories and Replacement Parts Directly Online

Check our Storefront at www.aemc.com/store for availability

. #2137.56

. #2137.58

. #2137.82
. #2140.28
. #2140.32
. #2140.33
. #2140.34
. #2140.35
. #2140.36
. #2140.48
. #2140.50
. #2140.79
. #2140.80
. #2140.82

. #2133.76
. #2136.80
. #2140.45

. #2140.73
. #2140.75
. #5000.19
. #5000.45
. #5000.67
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2. FEATURES

2.1 DESCRIPTION

The Power & Energy Logger Model PEL 115 is a DC, single-phase, split-phase, and three-phase (Y and A) power and
energy logger contained within a rugged sealed housing.

The PEL 115 provides all the necessary functions and features for recording power/energy data for most (50, 60, 400) Hz
and DC distribution systems worldwide. The instrument is designed to operate in 1000 V CAT IV environments for full
outdoor or indoor use and is waterproof (IP67) and resistant to sunlight (UL746C F1).

The instrument measures phase-to-phase (U12, U23, U31), phase-to-neutral (V1, V2, V3) and neutral-to-ground/earth (VNE)
voltage up to 1000 V in measurement CAT IV, with pollution degree 4 (IEC 61010). The instrument also measures
phase (l1, I2, I3 and neutral (IN) current, using a variety of external current probes/sensors.

The instrument allows for management of 17 types of connection or power distribution networks, including single-phase,
split-phase, three-phase 3-wire, three-phase 4-wire, open, and DC 2-, 3- and 4-wire.

This measurement data is then used to calculate:

m Power (W-active power, var-reactive power and VA-apparent power)

m Energy (VAh-apparent energy, Wh-active energy at source and load and varh-4 quadrant reactive energy
m Power Factor (PF), Cos ¢, and Tan ¢

m Crest Factor

Total Harmonic Distortion (THD) for voltages and currents
Harmonics from the fundamental signal up to the 50th order for 50/60 Hz voltages and currents
Frequency measurements

RMS and DC measurements @ 128 samples/cycle (each phase simultaneously)

The instrument also has the following additional functions:

m Direct measurements of voltages up to 1000 V CAT IV.

m Direct measurements of currents from 5 mA to 12,000 A depending on the current sensors.
Measurements of the neutral current on the 4th current terminal.

Measurements of the voltage between earth and neutral on the 5th voltage terminal.
Measurements of the fundamental, unbalance, and harmonic active powers.
Measurement of current and voltage unbalances by the IEEE 1459 method.

Voltage and current harmonics up to the 7th at 400 Hz.
Simultaneous RMS and DC measurements on each phase.

m LCD with blue backlighting (simultaneous display of 4 quantities).

m Storage of measured and calculated values on SD or SDHC card.

m Automatic recognition of the various types of current sensor.

m Configuration of the transformation ratios for the current and voltage inputs.
m USB, LAN (Ethernet) and Wi-Fi communication.

m PEL Control Panel (distributed with the DataView® software) for data recovery, configuration, and real-time
communication with a PC.

m Android application to communicate in real time and configure the PEL from a smartphone or a tablet.
m DataViewSync™ to communicate using private IP addresses.
m Sending of periodic reports by email.
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2.2 FRONT PANEL

The instrument front panel interface includes LED status indicators, screens that appear on the LCD, and buttons to
navigate these screens, select options, and enter data. The connectors have elastomer caps that ensure a tight seal (IP67).

SEITEN,

Figure 1

QR Code

(7) Status Indicators

External Power Connector for optional power/battery charger option

RJ45 Ethernet Connector

USB Connector

SD-card Slot

LCD

Directional Keypad: (4) Navigation Buttons and Enter Button

Control Button

Power Button

00000000000

Bag to stow (4) large & (5) small watertight current terminal caps

Table 1

Power & Energy Logger Model PEL 115 - User Manual 13



2.3 INPUT TERMINALS

The instrument provides four current and five voltage input terminals for connecting to the electrical network under test.
The tight terminal caps keep the threaded terminals waterproof (IP67) when not in use.

The instrument ships with five female banana voltage leads that can be screwed onto the threaded voltage terminals.

9 holes to house
Color-coded Inserts
(see Figure 3 below)

30 VA

P C bt 140V - 1000 V
C € 1000 V CAT IV IE 100 V - 1000 V

100 V - 600 V

IN 13 11

Iy
4 Current Inputs

(specific 4-point
connectors)

5 Voltage Inputs
(safety connectors)

Figure 2

The number and configuration of probes and voltage leads depend on the hookup type. To help organize these
connections, 12 sets of color-coded rings and inserts are supplied with your instrument. Use these ID markers to identify
the leads and terminals.

m Detach the appropriate inserts and place them in the holes provided over the terminals (larger inserts for current
terminals, smaller inserts for voltage terminals).

m Clip the rings of the same color to the ends of the lead you will connect to the terminal.

=/ =/ =/ =/
®®®®
=S B e @ |«

©)

© ©
%@%39/4@ T
—ET

\ %4

©
el [

Figure 3
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2.4 BUTTON FUNCTIONS
BUTTON |

Power:

DESCRIPTION

- Turns the instrument ON or OFF when running on battery power.

- The instrument cannot be turned OFF via the Power button while it is running on
external AC or line input power or when a recording is in progress or pending.

0

Control (Start/Stop):
- Starts or stops a data recording session.

- Enables or disables Wi-Fi.

- When pressed and held down simultaneously with the Power button for 2 sec,
enables/disables the line power feature.

Enter:

0

- In Configuration Mode, selects a parameter for editing. This initiates the edit mode
(the selected parameter blinks). Pressing this button again saves the modification.

- In Measurement Mode, displays additional information for some measurement screens.
- In Energy Mode, displays partial energy data.

- In all other modes, this button is inactive.

Left and Right:

Changes modes. Note that this functionality is circular — pressing the Right button »
while in Configuration Mode navigates to the top-level Measurement screen; pressing
the Left button <« while in Measurement Mode goes to the top-level Configuration screen.

In edit mode, these buttons select editable parameters.

Up and Down:

When editing parameters in Configuration Mode, these buttons cycle through the
available options for the selected setting.

CRDIVAS

- In all other modes, these buttons navigate through the individual screens.

25LCD

Table 2

The Percentage of Range bargraphs indicate the percentage (0 to 100) % of full range or full load as defined by the user
through the PEL Control Panel (DataView® software).

Percentage of Range

Measured Phase Indicator

/

Status Icons

—

é' / <==p p.-—maps |~

/- an o T
) 0 0 ) k%
0,0,0,0 vaw
)0 O ) Mk%
0,0,0,0 var |
- an .o .o Measured Units
00 ) ) vk%
O,0,0),0) va

. () 2 W2 ) @ ) mkesH

+ 09,0, 9,9, 1, 9, 8 e

u [M @ Mode Icons

Figure 4
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2.5.1 Status and Mode Icons
The status & mode icons located on the top and bottom of the display control the data and information displayed.
The table below outlines status and mode icon definitions.

STATUS ICONS

< Indicates (1) the phase order may be incorrect, or (2) there is a missing phase. This icon only appears
x in Measurement Mode.
<=

Indicates data available for recording.

+

P- -I%N Indicates the current power quadrant.

Table 3
Phase Order

The phase order icon is displayed on the LCD only when Measurement Mode is selected.

The phase order is determined every second. If the phase order is incorrect, the & symbol is displayed on the LCD.
m Phase order for voltage channels only is displayed when voltages are displayed on measurement screen.

m Phase order for current channels only is displayed when currents are displayed on measurement screen.

m Phase order for voltage and current channels is displayed when the other screens are displayed.

m The source and load must be parameterized using the PEL Control Panel to define the direction of the energy
(imported or exported).

automatically enters backlight Standby Mode. In this mode, measurements and recordings stay active but the

@ NOTE: When the instrument is ON and there is no user activity for approximately three minutes, the LCD
LCD backlight turns OFF. To restore the backlight, press any navigation button.

MODE ICONS

Real-time Measurement Mode: Displays the measurement values for voltage, current, power,
frequency, power factor, and tangent angle.

Power and Energy Mode: Displays the energy values for reactive energy, apparent energy, and
kilowatt hour.

BEL

Harmonics Mode: Displays harmonics for current and voltage.

Max Mode: Displays the maximum values for the measurement and energy values.

Information Mode: Displays electrical hookup and other instrument-related information (these
screens are read-only).

SE

Configuration Mode: Displays screens containing user-selectable configuration settings and options.

Table 4
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2.5.2 Status Indicators
On the left side of the front panel is a vertical row of LED Indicator icons (see § 2.2, Figure 1, item 2) which provide the
following information:

INDICATOR COLOR STATUS

External Power
:-ﬂ GREEN - Indicator lit green: instrument is ON and currently running on external AC power
- Indicator OFF: instrument is running on battery or phase power

Battery
- Indicator OFF: battery is fully charged (connected or not connected to

external AC power)
-:Il ORANGE / RED - Indicator lit orange: battery is charging

- Indicator blinking orange: battery is recovering from a full discharge
- Indicator blinking red: battery is low and no external AC power is connected

(1 \ Phase Order
2 RED - Indicator OFF: phase rotation order correct
~r - Indicator binking red: phase rotation order incorrect

Overload of the Measurement Range
'-'p” RED - Indicator lit red: load is outside of limits
. - Indicator OFF: no input overload
Note: Other conditions show OL as well. For example, no current sensors connected.

SD-card

- Indicator lit red: SD-card is locked, unrecognized, or not present

- Indicator blinking red: SD-card is initializing

RED/GREEN - Indicator blinking alternating red and green: SD-card is full

- Indicator lit green: SD-card is present, recognized, and unlocked

- Indicator blinking light green: SD-card will be full before the end of the
progress or pending recording

Wi-Fi
‘))) GREEN - Indicator lit green: Wi-Fi is enabled but not currently transmitting

- Indicator blinking green: Wi-Fi is enabled and transmitting
- Indicator OFF: Wi-Fi is disabled

Ethernet

Green Indicator

- Indicator OFF: ethernet link is not activated

- Indicator blinking green: ethernet link is activated

Yellow Indicator
GREEN/YELLOW  [_ |ndicator OFF: the stack has not been initialized
- Indicator blinking yellow: the stack has been initialized correctly

- Indicator rapid blinking yellow: acquisition of the new IP address is complete

- Indicator blinks yellow twice and stops: the IP address assigned for the
DHCP server is not valid
- Indicator lit yellow: ethernet link is transmitting

Recording

- Indicator OFF: not recording
REc RED - Indicator blinking red: recording session programmed
- Indicator lit red: recording session in progress

Power Supply
- Indicator lit green: instrument is running on power supplied by the line

voltage inputs
GREEN / ORANGE - Indicator not lit: blinking orange:
* instrument is powered by the battery

= supply by the voltage inputs is either deactivated or the supply voltage is too
low (see § 3.1.4)

Table 5
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2.6 SD-CARD

@ NOTE: The PEL 115 is shipped with a formatted and installed SD-card ready for use.

Data recording sessions are stored on the SD-card.
The PEL 115 accepts SD, SDHC and SDXC cards, FAT32 formatted, up to a maximum capacity of 32 GB.

If a replacement SD-card is unformatted, you will need to format it before use. It is best to format the SD-card using the
PEL Control Panel, otherwise format using a PC.

To install an SD-card:

1. Locate the SD-card slot on the front panel of the instrument (see § 2.2, Figure 1, item 6) and pull open the
attached protective cap marked ~>ul®.

2. Ensure that the write-protect sliding tab on the card is in the unlock position (towards the metal contacts).

UNLOCKED —)|]

>

Figure 5

3. Insert the SD-card into the card slot, with the metal contacts facing up (towards the top of the instrument).
4, Press the SD-card into the card slot until it clicks into place.

5. Press the attached protective cap back onto the SD-card slot to ensure card slot is waterproof.

6. If the SD-card is not formatted, the ~»=# LED illuminates red.
To format the installed card, do the following:

(a) Open the PEL Control Panel.

(b) Click Instrument in the menu bar and select Configure.

(c) Click Format SD-card in the General tab of the Configure Instrument dialog box.
(d) Click Yes to confirm.

When the card is installed and ready for use, the S LED illluminates steady green. To remove a card, press down on
it until the card unclicks. It will pop up, allowing you to pull it from the slot.
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3. CONFIGURATION

@ NOTE: Prior to changing any setup or configuration setting, ensure that no recording is active or pending.

Before using the instrument for the first time, ensure the battery is fully charged (see § 3.3) and that the instrument is
ready for operation. You must also configure the instrument for the hookup type appropriate for the electrical distribution
system under test.

The PEL must be configured before recording. The various steps in this configuration are:

m Set up the USB link, Ethernet link or Wi-Fi link.

m Choose the connection according to the type of distribution network.

m Connect the current sensors.

m Define the nominal primary and secondary voltages if necessary.

m Define the nominal primary current and if necessary the nominal primary current of the neutral.

m Choose the aggregation period and additional recording options (aggregated and 1-s harmonics,
1-s and 200-ms trend).

m Define alarm conditions.

This configuration is done in the Configuration Mode (see § 3.6) or by using the PEL Control Panel software (see § 6). To
prevent accidental modifications, the PEL cannot be configured while recording or if a recording session has been
programmed.

3.1 TURNING INSTRUMENT ON AND OFF
3.1.1 Turning ON

m On AC power or phase voltage power, the instrument automatically turns ON when connected.

m On battery power, you must press the Power button for > 2 sec to turn the instrument ON. The green indicator
below the Power button will light. Note that the instrument will also turn ON if active voltage leads are connected.

NOTE: The battery automatically starts charging when the PEL is connected to a power or voltage source. The
battery life is approximately one hour when fully charged. This enables the instrument to continue to operate if
there is a brief power outage.

3.1.2 Turning OFF

When the PEL is disconnected from the power source and recording is over, the PEL turns itself off automatically
after (3, 10, or 15) minutes depending on the programmed setting. Auto power-off can be disabled through the
PEL Control Panel.

You cannot turn the PEL OFF while it is connected to a power source or while recording is in progress or pending. This is
a precaution intended to prevent any involuntary stoppage of a recording session by the user.

First check to see whether or not a recording is scheduled or in progress (the REC LED is lit RED when a recording is
active). If so, either stop the recording, or wait until it is finished.

The procedure for turning the instrument OFF depends upon the power source.
Then do one of the following:

m AC power (indicated when the = o LED is lit): Unplug the AC power adapter, and then press for > 2 sec.
When all LEDs light simultaneously, release (@ ).

m Phase voltage power (indicated when lights green): Disconnect the voltage terminal leads from the instrument,
then press for > 2 sec and release when all LEDs light simultaneously.

m Battery power: Press for > 2 sec and release when all LEDs light simultaneously.
3.1.3 Standby Mode

After three minutes of no user activity, the instrument automatically goes into Standby Mode. In Standby Mode the display
backlight turns OFF, but the measurements continue to be displayed. The backlight will turn back ON once any navigation
button is pressed. Standby Mode cannot be disabled.
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3.1.4 Deactivation of Supply via Voltage Inputs

Supply via the voltage inputs consumes from 10 W to 15 W. Some voltage generators cannot withstand this load. This
applies to voltage calibrators and to capacitive voltage dividers. If you want to make measurements on these devices,
supply to the instrument via voltage inputs must be deactivated.

To accomplish this, press the Control button and Power button simultaneously for > 2 sec. The Power button
will then blink orange.

NOTE: To supply power to the instrument and charge the battery, it is necessary to use the AC power adapter
included with the instrument.

3.2 POWERING INSTRUMENT

The instrument can operate on three different sources of power:

m External power provided by plugging into an AC outlet with the AC power adapter. When you connect the instrument to
an AC outlet, it automatically turns ON. The instrument will always run on external AC power when plugged in, even if
phase power and/or battery power are also available.

m Phase power provided through line voltage at the terminals. If AC power adapter is disconnected, the instrument runs
on phase voltage power if it is available and enabled.

m Battery backup power. If neither external AC power nor phase voltage is available, the instrument runs on battery power.

3.2.1 Phase Voltage Power

Powering the instrument through phase voltage power requires no special preparation or equipment; simply connect two
voltage leads to an AC power line, connect the leads to the instrument using available voltage terminals (see § 3), and unplug
the external AC adapter if connected. By default, the instrument will immediately begin drawing phase power from the line.

The Power @ button illuminates green when the instrument is running on phase power. In this situation, the instrument
cannot be turned OFF via the Power button.

Note that you cannot power the instrument from a DC network. Also note that if the AC adapter is plugged in, the
instrument will use this source instead of phase power.

You can disable the phase power feature by pressing and simultaneously for 2 sec. When you do this,

the button blinks red once every 2 sec, indicating the instrument cannot run on phase power.

Pressing and simultaneously for 2 sec re-enables this feature. You can also disable and enable this feature
through the PEL Control Panel (see § 6).

3.3 CHARGING BATTERY

Before the first use, start by fully charging the battery. A completely discharged battery will take approximately 5 h to fully
charge. The PEL 115 is equipped with a NiMH battery, which provides power in the event of a disruption in the phase
power or external AC power. The battery is charged when the instrument is connected to a voltage source. However, if
supply via the voltage inputs has been deactivated (see § 3.1.4), the AC power adapter must be used.

m Locate the external power connector on the front panel of the instrument and open the attached protective cap
(see § 2.2, Figure 1, item 3).

m Connect the power adapter to the instrument. The instrument will turn ON. The I} indicator lights orange while the
battery is charging and will turn off when the battery is fully charged.

=
110 - 250 V \-\"

50 /60 Hz D D

Figure 6
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3.4 CONNECTION VIA USB OR LAN VIA ETHERNET LINK

The USB and Ethernet links can be used to configure the instrument using the PEL Control Panel, to display the
measurements, and to download records to the PC.

m Locate the USB or Ethernet connector on the front panel of the instrument and open the attached protective cap
(see § 2.2, Figure 1, items 4 and 5).

m Connect the USB cable provided or an Ethernet cable (not provided) between the instrument and the PC.

@ NOTE: Before connecting the USB cable, install the drivers supplied with the PEL Control Panel (see § 6)

lU SB
@:ﬁmf:N

Figure 7
l
—— 0
| o Y o [ s Y o |

Figure 8

Then, for whichever link was chosen, open the PEL Control Panel (see § 6) to connect the instrument to the PC.

@ NOTE: Connecting the USB or Ethernet cable does not power up the instrument or charge the battery.

For the LAN Ethernet link, the PEL has an IP address.

When you configure the instrument with the PEL Control Panel, if the Activate DHCP (dynamic IP address) box is
checked, the instrument sends a request to the network’s DHCP server to obtain an IP address automatically.

The Internet protocol used is UDP or TCP. The port used by default is 3041. It can be modified in the PEL Control Panel
so as to enable connections between the PC and several instruments behind a router.

The auto IP address mode is also available when the DHCP is selected and the DHPC server has not been detected
within 60 seconds. The PEL will use 169.254.0.100 as default address. This auto IP address mode is compatible with
APIPA. A crossed cable may be necessary.

NOTE: You can change the network parameters while connected via a LAN Ethernet link, but once the network
parameters have been changed, you will lose connection. For this, it is better to use a USB connection.
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3.5 CONNECTION VIA WI-FI LINK

This link can be used to configure the instrument using the PEL Control Panel, to view the measurements, and to
download the recordings to a PC or a Windows tablet.

m Press and hold down the Control button. The REC and '))) indicators will light in turn for 3 sec each.
m Release the Control button while the desired function is lit.

= |f you release the Control button while the REC indicator is lit, recording will start or stop.
= |f you release the Control button while the ',)) indicator is lit, the Wi-Fi is activated or deactivated.

@ NOTE: When you press the Control button, if the <= indicator is blinking, the Control button is locked. You must
use the PEL Control Panel to unlock the Control button.

The data transmitted by the device can:
m go directly to a PC connected to it by Wi-Fi, or
m pass via DataViewSync™ hosted by AEMC® Instruments

DataViewSync™ can be enabled in the PEL Control Panel. DataViewSync™ requires a LAN connection, Wi-Fi
or Ethernet.

I)‘I

DataViewSynV E

I}

:
@ ooood -

0 0000 0000 0000 000 ®
0000000000000 000 0000 i geE®
EIDDDDDDDDDDDDﬂ 000 0o @
o o o ood /’ S
OO0O00000000C 0 000 -
s — o o o

Figure 9

You can also enable and disable Wi-Fi through the PEL Control Panel. In addition, you can change the SSID (Service Set
Identifier) name, and define a Wi-Fi password via the PEL Control Panel.

@ NOTE: The default Wi-Fi password is printed on a label placed inside the instrument’s cover.

3.6 CONFIGURING THE INSTRUMENT

Before you can use the instrument for the first time, you must set a number of configuration variables. Full setup and
configuration is performed through a computer running the PEL Control Panel (see § 6). This includes setting the
instrument’s time and date (see 6.5).

In addition, a subset of configuration settings can be performed directly on the instrument via its LCD interface, including:
m Select the hookup for the electrical distribution system under test

m Set voltage and current ratios appropriate for the connected probes or sensors

m Set the aggregation period for a recording session

m Review instrument settings, such as date and time
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Before you can perform any configuration on the instrument, the Control button must be enabled This button is
enabled and disabled through the PEL Control Panel. When is disabled, Configuration Mode displays the word
LOCK, and no configuration screens are available.

NOTE: LOCK also appears if the PEL Control Panel is actively configuring the instrument or if there is a pending
or active recording.

If is disabled, enable it as follows:
1. Open the PEL Control Panel.

2. Ensure the instrument is connected by checking its status in the PEL Network frame. If not, reconnect it by
highlighting the instrument, selecting Instrument in the menu bar, and clicking Reconnect Instrument.

Select the instrument, and click Instrument in the menu bar.
Select Configure. This displays the Configure Instrument dialog box.
De-select the checkbox Lock out the Control button on the instrument front panel.

o o bk~ w

Click OK to save the change.

Consult the PEL Control Panel Help system for assistance in completing the preceding steps.
3.6.1 Configuration Mode

Configuration Mode enables you to change several settings, including:

m Hookup type

m Primary and secondary nominal voltage

m Primary nominal phase current (available only when current sensors are connected)

m Primary nominal neutral current (available only when current sensors are connected)

m Aggregation period

To enter Configuration Mode, press either @ or D until the Configuration icon is highlighted. Note that there are
several situations that prevent you from making changes in Configuration Mode:

m The instrument is currently being configured by the PEL Control Panel.

m Local configuration is locked (disabled) through an option in the PEL Control Panel. This prevents configuration even
when the instrument is disconnected from the Control Panel.

m A recording session is in progress.

If any of these situations are in effect, the word LOCK appears on the screen:

B o i

Lok

Figure 10
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Otherwise, the Hookup configuration screen appears:

Figure 11
This is the top-level screen in Configuration Mode, and serves as the starting point for all configuration tasks. Use the
@ and @ buttons to navigate through the different configuration screens.
3.6.2 Type of Distribution System

The Hookup configuration screen lets you select the type of hookup for the electrical distribution system under
measurement. This selection must match the physical connection of the current probes/sensors (see § 4).

To change the hookup type, press the Enter button. The name of the hookup type blinks. Use the @ or @
buttons to navigate through the list to choose another available hookup type.

Designation ‘ Distribution System

1P-2W 1-phase 2-wire

1P-3W 1-phase 3-wire (split phase)
3P-3WA2 3-phase 3-wire A (2 current probes)
3P-3WA3 3-phase 3-wire A (3 current probes)
3P-3WAb 3-phase 3-wire A balanced

3P-4WY 3-phase 4-wire Y
3P-4WYb 3-phase 4-wire Y balanced (fixed, voltage measurement)
3P-4WY2 3-phase 4-wire Y 274

3P-4WA 3-phase 4-wire A
3P-3WY2 3-phase 3-wire Y (2 current probes).
3P-3WY3 3-phase 3-wire Y (3 current probes)
3P-3WO02 3-phase 3-wire Open A (2 current probes)
3P-3WO03 3-phase 3-wire Open A (3 current probes)
3P-4WO 3-phase 4-wire Open A

dC-2w DC 2-wire

dC-3w DC 3-wire

dC-4w DC 4-wire

Validate your choice by pressing the Enter button. The hookup type stops blinking, indicating you have exited edit mode.

Table 6

@ NOTE: This list is not cyclical; pressing [« while 1P-2W is displayed, or pressing (] while dC-4W is

displayed has no effect.

Press the @ button to go to the next screen.
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3.6.3 Nominal Primary Voltage

cC
o0J

rl“r OO0 1\
NW o N O

Figure 12

To change the nominal primary voltage, press the Enter button. Use the @ , @ , @and D buttons to
choose the voltage, between 50 V and 650,000 V.

Validate by pressing the Enter button.
Press the (¥ ] button to go to the next screen.
3.6.4 Nominal Secondary Voltage

To change the nominal secondary voltage, press the Enter button. Use the @ , @ , @and @ buttons to
choose the voltage, between 50 V and 1000 V.

Validate by pressing the Enter button.
Press the (¥ button to go to the next screen.

3.6.5 Nominal Primary Current

e
nan
(N

CT OQ1 M

C | eV )

NW o N O &
Figure 13

This screen will only be displayed if there is at least one current sensor connected to I1, 12 or 13.

Depending on the type of current sensor, MiniFlex®/ AmpFlex®, MN193 5 A range, enter the nominal primary current. To do
this press the Enter button. Use the @ , @ , @and @ buttons to choose the current.

m AmpFlex®MiniFlex®: 100 A, 400 A, 2000 A or 10,000 A

= MN93: automatic 200 A

= MN193 5 Arange: 5 A to 25,000 A

= MN193 100 A range: automatic 100 A

m E94: 10 Aor 100 A

m SR193 and MR193: automatic 1000 A

Validate the value by pressing the Enter button.
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If a probe or sensor is connected to the instrument’s neutral input terminal, pressing @ at the Primary Nominal Current
configuration screen displays the Primary Neutral Current screen. This screen functions similarly to the Primary Nominal
Current screen. Allowable values are:

m AmpFlex®MiniFlex®: 100 A, 400 A, 2000 A or 10,000 A
3.6.5.1 Current Sensors
Connect the current sensors to the instrument.

The current sensors are automatically detected by the instrument. The instrument looks at the |1 terminal. If there is
nothing, it looks at the I2 terminal, or the I3 terminal. If the network chosen has a current sensor on the N terminal, it also
looks at the IN terminal.

Once the sensors have been recognized, the instrument displays their ratio.
Press the{ ) button to go to the next screen.

@ NOTE: The current sensors must all be the same, except for the neutral current sensor, which may be different.
Otherwise, only the type of sensor connected to |1 will be used on the instrument.

3.6.6 Nominal Primary Current of the Neutral

If you connect a current sensor to the current terminal of the neutral, enter its nominal primary current following the same
steps as indicated in previous § 3.6.5 Nominal Primary Current.

Press the { ¥ ] button to go to the next screen.

3.6.7 Aggregation Period

i -
I ™m
QCCOCO
HUH, |_|<a
NW e N O
Figure 14

To change the aggregation period, press the Enter button. Use the @ and @ buttons to choose the
value (1 to 6, 10, 12, 15, 20, 30, or 60) minutes.

Validate the value by pressing the Enter button.
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3.7 INSTRUMENT INFORMATION

Information Mode enables you to review instrument information and settings.

To enter Information Mode:

1. Press @ or D until the Information icon is selected.

2. Press [a)or (] to cycle through a series of read-only screens.

These screens display settings for the following:
Hookup

Primary Nominal Voltage

Secondary Nominal Voltage

Primary Nominal Current

Primary Nominal Neutral Current (when available)
Aggregation Period

Date and Time

LAN IP Address

Wi-Fi IP Address

Firmware Revision Number

m Type of Network

=

m Nominal Primary Voltage

Sd

m Nominal Secondary Voltage

Sd

[
'
N I D I N
Il /A
NW e N £
<> 3
InInIn
v v v
OT OO 1Mm
o I I B
NW e N £
<> g
InInIn
v v v
OT CCr
o JdJC
NW e N £
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m Nominal Primary Current

m Nominal Primary Current of the Neutral (if a sensor is

connected to the | terminal)

=

m Aggregation Period

=

m Date and Time

=

m |P Address (scrolling)
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m Wi-Fi Address (scrolling) < v S
( 1.
oo )
o
'

o) 'f -

Moot
A"QAIDINAC AN
@ ), T oU

NW e N £
m Software Version P RSN

- 18t number = software version of the DSP ‘“ ‘- ‘- 0
- 2" number = software version of the microprocessor 200018
- Scrolling serial number (also on the QR code label glued to ‘mIR
the inside of the cover of the PEL) ANEN
N
AEAN
)L OIN
@ )31 I

NW e 7 &

NOTE: After three minutes of no activity on the Enter button or Navigation buttons @ , @ , @ or [D the
display returns to the Measurement Screen .

3.8 ALARM CONDITIONS

Alarm conditions can only be configured from the PEL Control Panel. The Alarm Conditions tab of the Configure Instrument dialog box
sets parameters for alarm monitoring during recording sessions on the instrument. This tab allows you to configure up to 32 alarms. You
can use the Prev Page and Next Page buttons to view alarms if you define more than 16 alarms.

@ NOTE: Not all fields apply to each type of alarm.

For each alarm, you can set the following:

m Quantity is a drop-down list of all the measured parameters for which an alarm can be set.

m Group identifies the group in which this quantity belongs. For example, energy quantities such as active energy load

(Ep +) and source (Ep -) can be placed in either the Partial or Total group. This field does not appear for all quantity types.

m Aggregation period defines the time interval that measurements are aggregated over. Options are 1 s or 1 min. For
some quantities, this is pre-set and cannot be changed.

m < or > defines the alarm trigger. Up to four types of triggers can be defined:
< (less than), < = (less than or equal to), > (greater than), and > = (greater than or equal to). For example, when < is
selected, an alarm triggers when the quantity falls below the defined threshold (see below).

m % determines whether or not the threshold is defined as a percentage of a nominal value. When you check this box,
the Nominal Value fields appear. The first field displays the nominal (normal) value for this quantity, as defined in the
Nominal Value tab. The second field defines the percentage by which the quantity must exceed or fall below this value
(depending on the trigger type) to start an alarm.

m Threshold is the measurement that defines the alarm condition. For instance, if the trigger is < and the threshold is 60 Hz,
the alarm will begin when the measurement falls below 60 Hz. The threshold can be defined as either a percentage
of the nominal value (see above) or as a user-entered setting. If you check the % field, the threshold is calculated
and displayed . If the % field is unchecked, you must enter the threshold. For some units of measure, a field appears
allowing you to select a metric prefix (k, M, G, and so on).

m Duration is the number of seconds the condition must exist before it is recorded as an alarm. The duration can be set
between (0 and 60) seconds.
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m Hysteresis selects the hysteresis percentage for the quantity. Options are 1 %, 2 %, 5 % and 10 %. For example, if
the trigger is < (less than), the threshold is 60 Hz, and the hysteresis is 5 %, the alarm will end when the frequency
reaches 63 Hz.

m E-mail indicates, when the field is checked, that when the alarm starts and when the alarm ends, a report will be
emailed to the defined recipients.

3.9 E-MAIL REPORT

When recording data on the PEL 115, you can configure the instrument to send periodic email reports up to five users.
You can also configure the instrument to send email reports when alarms occur during a recording. Email reports can only
be enabled and configured from the PEL Control Panel.

Reports are only generated when the instrument is actively recording. If the recording ends before the specified report
time period is reached, a partial report is sent when the recording ends.

E-Mail recipients for all reports lists the email addresses that will receive all generated reports. Up to five addresses
can be entered. To enter a new name click Add and type the name into the address field. To remove a name, highlight it
and click Remove. To test the validity of the addresses, press OK to write the addresses to the instrument. Then, re-open
the Configure dialog box, open the Report tab, and click the Test button. A test email will be sent to each listed address.

Configure Report defines the report type and its contents. Reports can be generated when a defined alarm condition
occurs, or periodically (day, week, month, or year) when a timed report is selected.

All reports include the following fields:

m Enable report enables the selected report when checked.

m Report text is a description that will be included in the selected report.

m Language selects the language in which the report is generated. Options are: English, French, German, Italian and Spanish.
m Time defines the time format in which times are displayed. Options are: AM/PM and 24-hours.

m Date selects the format for displaying dates. Options are: MM/DD/YYYY, MM-DD-YYYY, DD/MM/YYYY, DD-MM-YYYY and
YYYY-MM-DD.

To confgure a report, select the report’s tab in the Configure report field. The remaining fields depend on which type of
report is selected.

Alarms displays the following fields when this tab is selected.

m Minimum time between alarm reports can set a minimum time between alarm emails to avoid flooding recipients’
mailboxes when alarms occur repeatedly. If during this interval any additional alarm events occur, an email is sent at
the end of the selected interval. Options are 10 min, 30 min, 1 hour, 6 hours, 12 hours, and 1 day.

m Loss of power supply generates a report when the instrument loses power.

m Disconnection of probe generates a report when one or more of the instrument’s probes are disconnected during a
recording.

m SD-Card full generates a report when the instrument’s SD-card memory becomes full before the end of the recording.

m End of recording generates a report when the recording comes to an end for any reason (manually stopped, reaches
end time, and so on).

Timed reports options are 1 day, 1 week, 1 month and 1 year. Each timed report includes a list of check boxes for
selecting/deselecting 1s, Aggregated, Partial Energy, Total Energy, Line (1,2,3), Neutral and Total measurements. To
the right of this list are fields and buttons for selecting which parameters to include in the report.

m Available lists the variables that are available but not selected for the report.
m Selected to include in the report lists selected variables.

Between these fields are four buttons:

m Add all selects all available variables.

m Add allows you to add specific variables. Highlight them in the Available list and click Add. Note that you can add more
than one variable at a time.

m Remove all deselects all variables listed in the Selected to include in the report field.

m Remove enables you to remove one or more highlighted variables from the Selected to include in the report field
and place them in the Available field.

In addition, the 1-week report includes a field for defining the day of the week that the report will be sent. The report will be
generated and mailed.
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4. OPERATION

When the instrument has been configured, it is ready to use.

4.1 HOOKING UP TO THE DISTRIBUTION SYSTEM

Start by connecting the current sensors and the voltage measurement leads to your installation according to the type of
distribution network. The PEL must be configured (see § 3.6) for the distribution network selected.

The PEL 115 supports 17 hookup types. For each, the following sections provide:

m A connection diagram. This includes a depiction of the instrument’s current terminals I, 12, I3, and IN (neutral); and
voltage terminals V1, V2, V3, VN, and VE/GND (ground/earth). The diagram also includes an illustration of how the
current probes and voltage leads are connected to electrical lines, neutral, and ground.

m An icon showing the direction toward the load, as shown in Figure 15.
m Instructions for how to connect the probes and leads.

In each diagram, the top row of terminals connect current probes/sensors, the bottom row connect voltage test leads. The
labels on the terminal indicate the line to which the voltage lead or current probe/sensor must be connected.
For example, 11 connects a current probe/sensor to line 1; I2 connects to line 2, and so on.

The following instructions assume you will use the neutral current terminal and the ground/earth voltage terminal. Use of
these terminals is not strictly required; however they provide a higher level of accuracy when used.

@ NOTE: For measurements with a neutral, the current can be measured by a sensor or, if there is no sensor, calculated.

@ NOTE: When connecting to the electrical network, be sure to observe all safety precautions as stated in the
documentation that accompanies the probes and sensors.

@ NOTE: When a recording session has ended and downloaded to a PC, it is possible to change the direction of
the current (I1, I2, or 13) using the PEL Control Panel. This makes it possible to correct the power calculations.

@ NOTE: The alligator clips can be screwed onto the voltage leads, keeping the assembly waterproof.
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WARNING: ALWAYS confirm that the current arrow on the current sensor points toward the
load. This ensures that the phase angle will be correct for power measurements and
other measurements that depend on the phase.

Current
Arrow

Source (~)—»() Load

Figure 15
4.2.1 Single-Phase, 2-Wire: 1P-2W
Connect: | D=0
i L1
m N terminal to the neutral. | N - .
m VE/GND terminal to the earth (optional on this type of
network). =
m V1 terminal to the L1 phase. ;
m |1 current sensor to the L1 phase. \gm@/ \%/ \é/ \ij@/
m IN current sensor to the common conductor (optional on 8 8
this type of network).
@ = CORC)
® ® @
VN V3 v2 V1 VEIGND
Figure 16

4.2.2 Single-Phase, 3-Wire (Split-Phase From a Center-Tap Transformer): 1P-3W

Connect: S &=
= N terminal to the neutral. - @ :1
m VE/GND terminal to the earth (optional on this type of Y ) L2
network). e
m V1 terminal to the L1 phase. ) ‘
m V2 terminal to the L2 phase. N \egy \;av/ \gﬁ@/
m IN current sensor to the neutral (optional on this type of %.8 R 8
network).
G & e GG~
m |1 current sensor to the L1 phase. @ @ @ @

m 12 current sensor to the L2 phase. N v v Vi -

Figure 17
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4.2.3. Three-Phase, 3-Wire, A (with 2 current probes): 3P-3WA2

Connect:

m VE/GND terminal to the earth (optional on this type of

network).

V1 terminal to the L1 phase.

V2 terminal to the L2 phase.

V3 terminal to the L3 phase.

I1 current sensor to the L1 phase.
I3 current sensor to the L3 phase.

4.2.4 Three-Phase, 3-Wire, A (with 3 current probes): 3P-3WA3

Connect:

m VE/GND terminal to the earth (optional on this type of

network).

V1 terminal to the L1 phase.

V2 terminal to the L2 phase.

V3 terminal to the L3 phase.

I1 current sensor to the L1 phase.
I2 current sensor to the L2 phase.
I3 current sensor to the L3 phase.

L1
L2
L3

L1
L2
L3

4.2.5 Three-Phase, 3-Wire, Open, A (2 current probes): 3P-3W02

Connect:

m VE/GND terminal to the earth (optional on this type of

network).

V1 terminal to the L1 phase.

V2 terminal to the L2 phase.

V3 terminal to the L3 phase.

I1 current sensor to the L1 phase.
I3 current sensor to the L3 phase.

&=
A
I AV
=N
£
IN b 12
=/ | OR | =/ | "=/
(OO) O0) [CO) @p
© OVANG
=) G & G
VN V3 v2 V1 VEIGND
Figure 18
2 &=
I o 57
a4
=
IN I
==/ | gm/ | g | "=/
(CO) O] O] (O]
D ®|@
) e G @ e
VN V3 v2 V1 VEIGND
Figure 19
&, B=0
I 7
=
£
IN b 12 I
=/ | g | ==/ | "=/
(OO [C[0] [CO) [C0)
J
=) G & ICOEC )
VN v3 v2 V1 VEIGND

Figure 20

L1
L2
L3
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4.2.6 Three-Phase, 3-Wire, Open, A (3 current probes): 3P-3WO0O3

Connect:

VE/GND terminal to the earth (optional on this type of
network).

V1 terminal to the L1 phase.
V2 terminal to the L2 phase.
V3 terminal to the L3 phase.
I1 current sensor to the L1 phase.
I2 current sensor to the L2 phase.
I3 current sensor to the L3 phase.

™
@
!
i

L1

L2
) L3

D

hd

H

]
D P P P

©® ©

VN V3 V2 \l

9
%)

Figure 21

4.2.7 Three-Phase, 3-Wire, Y (with 2 current probes): 3P-3WY2

Connect:

VE/GND terminal to the earth (optional on this type of
network).

V1 terminal to the L1 phase.
V2 terminal to the L2 phase.
V3 terminal to the L3 phase.
I1 current sensor to the L1 phase.
I3 current sensor to the L3 phase.

=
yaa\ L1
- A
ya\ L3
=4
IN B 12 |
=Y ==Y ==/ &=/
[CO) [O[O) [CO) [CO)
O OJANO)
(=) (G (&) [GR) [GR)

©) ©)

4.2.8 Three-Phase, 3-Wire, Y (with 3 current probes): 3P-3WY

Connect:

VE/GND terminal to the earth (optional on this type of
network).

V1 terminal to the L1 phase.
V2 terminal to the L2 phase.
V3 terminal to the L3 phase.
I1 current sensor to the L1 phase.
I2 current sensor to the L2 phase.
I3 current sensor to the L3 phase.

VN v3 v2 Vi1 VEIGND
Figure 22
L2 4-<NU @ . Q
L1
O 57 L2
O X7 L3

|||—

B
=/ | \G=/ s

(GO} [C0) [GO) [00)
®|®
= (G G @ @

©® ©

VN V3 V2 V1

Figure 23
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4.2.9 Three-Phase, 3-Wire, A, Balanced (with 1 current probe): 3P3WAb

Connect: A

=

m VE/GND terminal to the earth (optional on this type of L1

network). I L2

ey L3
= V1 terminal to the L1 phase. N7
L

m V2 terminal to the L2 phase. = H
m 13 current sensor to the L3 phase. IN ) — e

]
=/
S @ B @

©® 06 6 6

L
VN v3 V2 VA VEIGND

Figure 24
4.2.10 Three-Phase, 4-Wire, Y (with 4 current sensors): 3P-4WY

Connect: . ,< &—0

m N terminal to the neutral. @ U
m VE/GND terminal to the earth (optional on this type of = 0

@

O

L3
network). (%
m V1 terminal to the L1 phase.

|||—

i 1B 3
e | = | o=/
| (B (B
m IN current sensor to the neutral.
GD) G (G G

m |1 current sensor to the L1 phase. @ @ @ @ @S

m |2 current sensor to the L2 phase. N V3 vz v o

m V2 terminal to the L2 phase. |

m V3 terminal to the L3 phase.

m |3 current sensor to the L3 phase.
Figure 25

4.2.11 Three-Phase, 4-Wire, Y, Balanced (with 2 current probes): 3P-4WYb

Connect: .< e

m N terminal to the neutral. @ L1
L2
m VE/GND terminal to the earth (optional on this type of 7 L3
network). N
. L
m V1 terminal to the L1 phase. = T
m IN current sensor to the neutral. \(5'“@/ 13 2 \g“@/
m |1 current sensor to the L1 phase. 0] OO, OO) e
P o @
(G () = (G (G
® ® ©
VN V3 V2 v1 VEIGND
Figure 26
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4.2.12 Three-Phase, 4-Wire, Y, 2'>-Elements (with 4 current probes): 3P-4WY2

Connect: .< &—0

= N terminal to the neutral. - O L1
/A N\ L2

m VE/GND terminal to the earth (optional on this type of ) @ A\ L3

network). % N
m V1 terminal to the L1 phase. = ”
m V3 terminal to the L3 phase. i \E’E/ \gfy ..
m IN current sensor to the neutral. % Qi) ap 8
m |1 current sensor to the L1 phase.

=) &)

& e P
m |2 current sensor to the L2 phase. @ @ @ ®
VN V3 <

m |3 current sensor to the L3 phase. v2 Vi

Figure 27
4.2.13 Three-Phase, 4-Wire, A (with 4 current probes): 3P-4WA
Connect: 4} e
. N /\
m N terminal to tlhe neutral. . | i o) @ L1
m VE/GND terminal to the earth (optional on this type of M — O+ L3
network). N
m V1 terminal to the L1 phase. = W
m V2 terminal to the L2 phase. @'E@/ i SR S
m V3 terminal to the L3 phase. 8 8 8 @
m IN current sensor to the neutral.
D P @ P @
m |1 current sensor to the L1 phase. ® @ @ @ @
m |2 current sensor to the L2 phase. N v vz v vERND
m |3 current sensor to the L3 phase.
Figure 28
4.2.14 Three-Phase, 4-Wire, Open, A (with 4 current probes): 3P-4WO
Connect: 4 o=
. N K\
m N terminal to tIhe neutral. | | a0 o @ L1
m VE/GND terminal to the earth (optional on this type of |" ——O) A\ L3
network). N
m V1 terminal to the L1 phase. = W
m V2 terminal to the L2 phase. . N SN
m V3 terminal to the L3 phase. 8 8 8 @
m IN current sensor to the neutral.
@D e e @D e
m |1 current sensor to the L1 phase. @ @ @ @ @

m |2 current sensor to the L2 phase. VN v3 v2 Vi

T
VE/GND

m |3 current sensor to the L3 phase.
Figure 29
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WARNING: ALWAYS ensure the current arrow on the current sensor points toward the load.
This ensures proper measurements for power and other sign sensitive quantities.

4.2.15 DC 2-Wire: DC-2W

Connect: ©—=Q
m N terminal to the common conductor. i *
m VE/GND terminal to the earth (optional on this type of " % —
network). e Il
m V1 terminal to the +1 conductor. - {M
m IN current sensor to the common conductor. I \gE—@/ \@I—f@/ \gla/
m Current sensor I1 to the +1 conductor. @ 8

& =) =) & &
VN V3 V2 V1 VEIGND
Figure 30
4.2.16 DC 3-Wire: DC-3W
Connect: ~©—0Q
m N terminal to the common conductor. - i ‘;;
m VE/GND terminal to the earth (optional on this type of 5 5 ﬁ\ _
network). . I
m V1 terminal to the +1 conductor. B {ﬂ
m V2 terminal to the +2 conductor. \g”@/ \%/ \g;/ \gl@/
[C[O) [CO) [CIO) [C[O)
m IN current sensor to the common conductor. @ @ )
m Current sensor I1 to the +1 conductor. @ e @ @ @
m Current sensor 12 to the +2 conductor. @ @ @ @
VN v3 V2 v VEIGND
Figure 31
4.2.17 DC 4-Wire: DC-4W
Connect:
m N terminal to the common conductor. =0
m VE/GND terminal to the earth (optional on this type of i o
netWOfk). - il I 5\ "‘_3
m V1 terminal to the +1 conductor. o mg
m V2 terminal to the +2 conductor.
1N | 1p |
m V3 terminal to the +3 conductor. el | g | E= [ S/
(C/0) C|0) [CIO) [C D)
m [N current sensor to the common conductor. @ O ® ®
m Current sensor |1 to the +1 conductor. IGE) @ G GR) @
m Current sensor 12 to the +2 conductor. ® @ @ @ @
m Current sensor I3 to the +3 conductor. b v v2 v VE/GND

Figure 32

Power & Energy Logger Model PEL 115 - User Manual



4.3 VIEWING DATA

The PEL 115 has four display modes, represented by the icons at the bottom of the display unit. To change from one
mode to another, press the @ or D button.

The displays are accessible as soon as the PEL is on, but the values are zero. As soon as there is a voltage or current on
the inputs, the values are updated.

ICON | DISPLAY MODE

@l Measurement Mode: Displays real-time data currently being measured by the probes/sensors.
This includes voltage, current, power, frequency, power factor, and tangent angle.

|W Energy Mode: Displays energy use, including reactive energy, apparent energy, and kilowatt hour.

l'hl““l Harmonics Mode: Displays harmonics for currents and voltages.

Maximum Mode: Displays the maximum values for measurement and energy values.

Table 7

Press @ or D to navigate to the desired mode. When a mode is selected, a box appears around its icon at the bottom
of the display screen. Each mode provides a set of screens for viewing data. Press @ or @ to navigate through
these screens. Some of these screens include additional information which you can view by pressing .

For example, several Measurement Mode screens display phase angle information when you press .
Pressing [« }or (] while viewing an additional information screen returns to the previous screen.

The sequence of screens, and the information each one shows, is dependent on the electrical hookup setting.

The following tables list the screens available in Measurement, Energy, Harmonics, and Maximum Modes. For each
screen, the following information is displayed:

m Image of the screen.
m Title of screen, summarizing the information it displays.
m Button to push to view the screen, shown to the left of the screen shot.

m A list of the variables displayed on the screen, shown to the right of the screen image. These variables are defined in
the Glossary.
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4.3.1 Measurement Mode

4.3.1.1 Single-Phase, 2-Wire: (1P-2W)
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To adjust the hook-up type, see § 3.6.2:
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4.3.1.2 Split-Phase, 3-Wire: (1P-3W)
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To adjust the hook-up type, see § 3.6.2:
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4.3.1.3 Three-Phase, 3-Wire, Unbalanced: (3P-3WA2, 3P-3WA3, 3P-3WO02, 3P-3W03, 3P-3WY2, 3P-3WY3)
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To adjust the hook-up type, see § 3.6.2.
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4.3.1.4 Three-Phase, 3-Wire A, Balanced: (3P-3WADb)
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To adjust the hook-up type, see § 3.6.2.
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4.3.1.5 Three-Phase, 4-Wire, Unbalanced: (3P-4WY, 3P-4WY2, 3P-4WA, 3P-4WO)
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4.3.1.6 Three-Phase, 4-Wire, Y, Balanced: (3P-4WYb)

To adjust the hook-up type, see § 3.6.2.
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To adjust the hook-up type, see § 3.6.2.

4.3.1.7 DC 2-Wire: (dC-2W)
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To adjust the hook-up type, see § 3.6.2.

4.3.1.8 DC 3-Wire: (dC-3W)
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To adjust the hook-up type, see § 3.6.2.

4.3.1.9 DC 4-Wire: (dC-4W)

= - o Z

< < < <

amrrpd
—aw W'"

o ao

- & “ ——
i} a i}

i e

W . N O &

Line current

~ N o0 =z
> > > >

.

> > > >

M=
cIcomy!
(Y

DWWy

Wi N O &

o

Voltage

Power & Energy Logger Model PEL 115 - User Manual

46



2.

Exa/
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Active power

To adjust the hook-up type, see § 3.6.2.

4.3.2 Energy Mode

Select the icon to enter the Energy Mode. These screens display energy magnitudes for power flow quadrants,

which per IEC 62053-23 are defined as Quadrant 1 (Inductive Import), Quadrant 2 (Capacitive Export), Quadrant 3

(Inductive Export), and Quadrant 4 (Capacitive Import).

When no current sensor is detected, the angles which include this current sensor are displayed with dashes

When you display a screen, it shows full values for the displayed parameters. Energy measurements are time-dependent,
typically with 10 or 15 minute integration or aggregation periods.

When viewing an Energy Mode screen:

Press to display partial values for energy parameters. (The word PArt appears on the screen when you view partial values.)

e
[
'
o0 - o
o
(M)
Uw
v . N O £
Figure 33

Press @ to restore the display of full values.

There are two sets of Energy Mode screens, one for AC hookups and one for DC.
4.3.2.1 AC Energy Screens

Ep+: Total active energy consumed (by the load) in kWh
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Ep-: Total active energy delivered (by the source) in kWh
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: Reactive energy consumed (by the load) in the inductive quadrant (quadrant 1) in kvarh

Eq1

Eqg2: Reactive energy delivered (by the source) in the capacitive quadrant (quadrant 2) in kvarh
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Eq4: Reactive energy consumed (by the load) in the capacitive quadrant (quadrant 4) in kvarh
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4.3.2.2 DC Energy Screens
Ep+: Total active energy consumed (by the load) in kWh
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Sd

Ep-: Total active energy delivered (by the source) in kWh
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4.3.3 Harmonics Mode

Select the icon to enter Harmonics Mode. These screens display total harmonic distortion (THD) values for
AC voltage and current. There are either one or two Harmonics Mode screens, depending on hookup type.

@ NOTE: Harmonics Mode is not available for DC Hookups. The display unit indicates No THD in DC Mode.

4.3.3.1 Single-Phase, 2-Wire: (1P-2W)
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4.3.3.2 Split-Phase, 3-Wire: (1P-3W)
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4.3.3.3 Three-Phase, 3-Wire, Unbalanced: (3P-3WA2, 3P-3WA3, 3P-3W02, 3P-3W03, 3P-3WY2, 3P-3WY3)

Two Harmonics Mode screens appear when the hookup setting is one of the following:
3P-3WA2 (3-phase 3-wire A, two probes)

3P-3WA3 (3-phase 3-wire A, three probes)

3P-3WO02 (3-phase 3-wire open A, two probes)

3P-3WO3 (3-phase 3-wire open A, three probes)

3P-3WY2 (3-phase 3-wire Y, two probes)

3P-3WY3 (3-phase 3-wire Y, three probes)
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4.3.3.4 Three-Phase, 3-Wire, A, Balanced: (3P-3WAb)
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4.3.3.5 Three-Phase, 4-Wire, Unbalanced: (3P-4WY, 3P-4WY2, 3P-4WA, 3P-4WO)

Two Harmonics Mode screens appear when the hookup setting is one of the following:
m 3P-4WY (3-phase 4-wire Y)

3P-4WY2 (3-phase 4-wire Y, two probes)

m 3P-4WA (3-phase 4-wire A)

3P-4WO (3-phase 4-wire open A)
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4.3.3.6 Three-Phase, 4-Wire, Y, Balanced: (3P-4WYb)
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4.3.4 Maximum Mode

Select the icon to enter Maximum Mode. These screens display values for the maximum of the one second
measure during an aggregation period. This is reset either (1) when a new aggregation period starts, or
(2) continuously, depending on how this setting is configured. You can also reset this value manually through the
PEL Control Panel. When no recording is in progress, these values represent the maximum of the one second
measurements since the end of the last recording.

Note that Maximum Mode is not available for DC power networks.
4.3.4.1 Single-Phase, 2-Wire: (1P-2W)
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4.3.4.2 Split-Phase, 3-Wire: (1P-3W)
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4.3.4.3 Three-Phase 3-Wire: (3P-3WA2, 3P-3WA3, 3P-3W02, 3P-3W03, 3P-3WY2, 3P-3WY3, 3P-3WAb)
Four Maximum Mode screens appear when the hookup type is one of the following:

3P-3WA2 (3-phase 3-wire A, two probes)
3P-3WA3 (3-phase 3-wire A, three probes)

3P-3WO02 (3-phase 3-wire open A, two probes)
3P-3WO3 (3-phase 3-wire open A, three probes)

3P-3WY2

3-phase 3-wire Y, two probes)

(
(

3P-3WY3 (3-phase 3-wire Y, three probes)
3P-3WADb (3-phase 3-wire A balanced)
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Maximum line current
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4.3.4.4 Three-Phase, 4-Wire: (3P-4WY, 3P-4WY2, 3P-4WA, 3P-4WO, 3P-4WYb)
Four Maximum Mode screens appear when the hookup type is one of the following:

3P-4WY (3-phase 4-wire Y)

3P-4WY2 (3-phase 4-wire Y, two probes)

3P-4WA (3-phase 4-wire A)
3P-4WO (3-phase 4-wire open A)
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NOTE: For 3-phase, 4-wire Y
balanced hookups, the maximum
neutral current (In) is not
displayed.
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5. RECORDING DATA

The instrument can record measurement data and store the results. You can start a recording immediately, or (using the
PEL Control Panel) schedule one with a defined start date/time and duration. The session can then be downloaded for
viewing, analysis, and distribution.

5.1 RECORDING SESSION OVERVIEW

Recording sessions are configured through the PEL Control Panel. This provides a number of recording options, such

as selecting which data to include in the recording, the demand (aggregation) period, and recording schedule. This also
includes changing the instrument’s date and time, if required (see § 6.5). After you complete a recording session, you can
add information such as session name, the operator who conducted the recording, and the location where it took place. In
addition, the PEL Control Panel enables you to download recordings and clear them from the instrument.

Typically, recording sessions are started, stopped, and scheduled through the PEL Control Panel. You can also start and
stop a recording session on the instrument itself (see § 5.2). You can also set the aggregation period for a
recording (see § 3.6.7).

Recording sessions are stored in the instrument’s SD-card. The memory required for a recording session primarily
depends upon the duration of the recording and the storage period.

5.1.1 Recording Rate

The recording rates per day for 1 s Harmonics, 1 s Trends and Aggregated data are:

m 1 s Harmonics = 83 MB/day (Do not exceed 7 days - risk of saturating the buffer)

m 1s Trends = 20 MB/day (Do not exceed 1 month - risk of saturating the buffer)

m 200 ms Trends = ~70 MB/day (Do not exceed 10 days - risk of saturating the buffer)

m Aggregated data = 1.4 MB/day for 1 min.
For longer periods, this rate is divided by the period in minutes. For example, for an aggregation period of 10 min, the
rate will be 0.14 MB/day.

m Aggregated Harmonics = 1.4 MB/day for 1 min.
For longer periods, this rate is divided by the period in minutes. For example, for an aggregation period of 10 min, the
rate will be 0.14 MB/day.

For instance, a five-day session recording aggregated trends and harmonics with a 15 minute demand period,
1 second trends, and 1 second harmonics would consume approximately 636 MB of storage.

Example of Duration

20 Sessions 1 Session

b o] Harmonics 1 s, trends 1 s and 1 min aggregated data 23 hours 19 days
S
8 3 Trends 1 s and 1 min aggregated data 4 days 12 weeks
AN 1 min aggregated data, included aggregated harmonics 5 weeks 2 years
n 15 min aggregated data w/o aggregated harmonics 3 years 59 years
- Harmonics 1 s, trends 1 s and 1 min aggregated data 15 days 43 weeks
|
8 8 Trends 1 s and 1 min aggregated data 10 weeks 4 years
D' g 1 min aggregated data, included aggregated harmonics 19 months 4 years (1)
» 15 min aggregated data w/o aggregated harmonics 47 years 118 years (1)
Table 8

(1) Maximum size of aggregated datafile = 4 GB

NOTE: For recordings with harmonics or with a duration longer than one week, it is recommended that you use
class 4 or higher SDHC cards.
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5.2 STARTING AND STOPPING A RECORDING

Before starting a recording, ensure that the instrument is not currently locked (the word LOCK appears on the screen in
Configuration Mode). The instrument cannot begin a recording when it is locked.

The instrument is locked when:
m Being configured via the PEL Control Panel.
m Disabled through an option in the PEL Control Panel (see § 3.6).

m A recording session is already in progress. Note that in this case the Control button remains active so you can
stop the recording. However, you cannot start a new recording if one is in progress.

If any of these sit_gations are in effect, take appropriate action as necessary to unlock the instrument. Then check
the SD-card ~>=#® | ED.

m If the LED is green, the SD-card is ready to store recordings.

m If the LED illuminates steady red, ensure that:
= The SD-card is installed. If not, consult § 2.6.
= The write-protect sliding tab on the card is in the unlock position (towards the metal contacts).

= The SD-card is formatted. Formatting can be performed either through the PEL Control Panel, or through a
Windows command on your computer.

NOTE: The LED briefly blinks red when the card is initializing.

m If the LED blinks alternately red and green, the SD-card is full. Download any data you want to save to your
computer, then erase the content of the card through the PEL Control Panel.

When the =»=#® | ED indicates the SD-card is ready, you can begin recording. To do this through the PEL Control Panel,
follow the instructions provided in the PEL Control Panel Help system. To record through the instrument user interface,
perform the following:

1. Press and hold it down until the REC LED lights. Then release .
2. The REC LED should now be lit RED, indicating a recording is in progress.

3. To stop a recording, press and hold it down until the REC LED lights up, then release .
To view the recording session, connect the instrument to your computer running DataView (see § 6).
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6. DATAVIEW® & PEL CONTROL PANEL

DataView® enables a computer to connect to and interact with a variety of AEMC® Instruments devices, including the
Model PEL 115. As its name implies, the primary purpose of DataView is to view data that has been recorded by the
instrument and display it as a report.

With DataView, you can:

Connect the instrument to a computer. This connection can be through USB cable, LAN network, direct Ethernet
connection, Wi-Fi or DataViewSync™.

m Display and analyze real-time data on the computer via a frames style interface.

DataView includes a core set of features used by all instruments. These features are designed for viewing data, and for
opening, creating, and saving reports. DataView also includes components called Control Panels for interacting with
the instrument. A Control Panel allows you to connect to the instrument, download data, and configure the instrument’s
settings. Each AEMC® Instruments product family has its own dedicated Control Panel; you select the Control Panel(s)
you need during DataView installation.

For example, DataView includes the PEL Control Panel specifically designed for working with Model PEL Series

Download previously recorded data from the instrument. You will need DataView in order to view recording sessions,
since these sessions cannot be displayed through the instrument’s interface.

Start, schedule, stop, and cancel a recording session.
Configure a wide variety of instrument settings.

Perform instrument maintenance such as formatting the SD-card and erasing its content.

Generate reports for viewing and printing data, using standard or customizable templates.

instruments. The PEL Control Panel provides all the features available in the instrument’s user interface, as well as many
additional features.

6.1 INSTALLING DATAVIEW®

When you purchase the instrument, the product package includes a USB drive containing DataView program files. To

begin installation:

1.

Insert the DataView USB drive into an available USB port on your computer. If Autorun is enabled, an AutoPlay
window appears on your screen. Click Open folder to view files to display the DataView folder. If Autorun is not

enabled or allowed, use Windows Explorer to locate and open the USB drive labeled DataView.

When the DataView folder is open, find the file Setup.exe located in the root directory of the USB drive, and double-

click it to run the installation program.
The DataView setup screen appears.

E DataView® Installer

Francais
Espafiol

Select an option from the list below

Options

Dala\iew Version 3630010
Adobe Reader
User Manuals

Dascription

X

Ingtall

Exit

Installs the English varsion of DataView onto this computer
This warsion of Dataliew supponts the following instruments:

Diataiew Core (Required for Reporting)

Data Logger (Model DLI13 DLI14, L4117, L2, L45Z, L461, 1970, 1621, 1822 1823, 1110, 1246, 1227)
DTR (Model B510)

Ground Tester (Model 6470, B470-B, 6471, 6472 5474)

Ground Tester Clamp (Maodel 5417)

Installation Tester (Model 6116, 6116M, 6117)

Wegohmmeter (Madel 1060, 5060, 5070, 6526, 6532, 6534, 6550, BESE)
Micro-Ohmmeder (Model 6240, 5250, 6255, 6292)

PEL - Power Enargy Logger (Madel 51, 52, 102 103, 108, 112, 113, 115)
Fower Clamp (Model 407. 607)

Power Meter (Madel B220)

PowerPad (Model 8230, 3945, 3945-B. 8333, 8335, 8336, 8435, 0438)
PowerPad IV (Model §345)

Simple Loggerll  MLNZMAT4)

Simple Logger | (Model ALB34, CLEDT, L101/102/1 0471 11/261/264/322/4D4/432/481 /LS 62/564/642,702.

Figure 34
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In the upper left corner of the screen, choose the language version of the Setup interface. (All Setup screens and
dialogs will immediately appear in the selected language.)

In the lower left corner are the available installation options. In addition to the DataView software, you can select
Adobe Reader. This links to the Adobe web site where you can download the latest version of Reader. This program
is required to view DataView .pdf documents. The option Firmware Upgrades links to the website where you can
check for new firmware updates for the PEL 115 (see § 6.1). Finally, User Manuals displays a list of .pdf files
contained in the USB drive that accompanies DataView. (DataView also comes with a Help system that is installed
with the program files.)

To install DataView, select DataView in the Options list and click Install.

4. After a few moments a screen appears asking you whether or not you want to allow the DataView Setup program to
make changes to your computer. Click OK.
5. Select the language version of DataView you want to install (English, French, or Spanish) then click Next.
By default, the language selected in step 3 is highlighted.
Select the language you want to install X
Francais
Espariol
<Previous Mext: = Cancel
Figure 35
6. You are now prompted to select the software you want to install.
Select the software you want to install X
DataView Core
Data Logger Power and Energy Loggers:
Digital Turns Ratiometer PELS1
Ground Clamp PELS2
Ground Tester PEL102
Installation Tester PEL103
R PEL105
egonmmeter PEL112
Micra-ohmmeter PEL113
PEL - Power Energy Logger PEL115
PowerPad
PowerPad II
PowerPad IV
Simple Logger II
Select All Deselect All
<<Previous Next>> Cancel
Figure 36
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Each AEMC® Instruments product family has its own specially designed Control Panel. If you are performing a
complete install, by default all available Control Panels are selected (a check mark next to the Control Panel
indicates it is selected). Control Panels take up disk space on the computer; so unless you have other types of
AEMC?® Instruments devices, we recommend that you select Power Energy Logger and deselect the rest. You
should also check the option DataView Core, which is a requirement if you plan to create DataView reports.

After you finish selecting and deselecting Control Panels and/or DataView Core, click Next.

7. The Setup program now informs you that it is ready to install DataView. If you want to review any of your previous
selections, click the Previous button to return to earlier screens. Otherwise, click Install to begin installation.

8. The InstallShield program installs the selected software. If an earlier version of the software is already installed on
your computer, for each selected program the InstallShield program will:
= Ask you to confirm the installation of the program. Click Next.
= Display a status bar indicating the progress of the installation.

= |Inform you when the program is installed. Click Finish to install the next selected program.If the software is not installed (or if
the installed software is the same version as the selected software), the software is installed without requesting confirmation.

= When all programs are installed, a message appears informing you of this. Click Finish to return to the
Setup screen.

9. You can now select additional Setup options to install (see step 3 above). When finished, click Exit. 5
and the

10. The DataView folder now appears on your computer desktop, within which is the PEL Control Panel icon
icon(s) for any other Control Panel(s) you have installed.

6.2 PEL CONTROL PANEL

Clicking the DataView icon in the DataView folder on your desktop opens the core DataView program. Clicking the
PEL Control Panel icon opens the PEL Control Panel:

B PEL Control Panel - Untitled — ] =

File Edit View Instrument Tools Help

FEHED A e®E F 0 HEhB W XT

=B Workstation Instruments Panel
+- Gl PEL MNetwork

...... E My Open Sessions

For Help, press F1

Figure 37

In general, core DataView features are for creating, viewing, editing, and storing DataView reports; while the PEL Control
Panel is for connecting to, configuring, viewing measurements on, and downloading data from the instrument. You can
access all DataView features through either the DataView icon or the Control Panel icon. For users who interact with
PEL 100 series instruments, we recommend primarily using the PEL Control Panel. However, there are situations where
using the core DataView icon may be more convenient for some users, such as when viewing multiple archived reports
from different AEMC® Instruments product families.

For further information about using the PEL Control Panel, consult the Help system that comes with the product. Access
this Help by clicking the option Help in the PEL Control Panel’s menu bar at the top of the screen.
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6.3 POWER & ENERGY LOGGER (PEL) ANDROID™ APP

Another way to connect to a PEL instrument is through the Power & Energy Logger (PEL) Android app. This app, which can
be downloaded free from the Google Play Store (https://play.google.com/store/apps/details?id=com.aemc.pel&hl=en)
enables you to work with a PEL instrument from an Android mobile device. Android is a platform for touch screen mobile
devices such as tablets and smartphones. Introduced in 2007, Android has grown to become the most popular mobile
operating system in the world, with over one billion devices sold globally.

The PEL must be connected to a LAN network in order for the instrument to communicate with the PEL app via Wi-Fi.

The PEL app provides a substantial subset of the functionality provided by the PEL Control Panel. For example, you can
view data currently being measured by the instrument in real-time. This includes the type of distribution system currently
being measured, and (for AC systems) the phaser diagram appropriate for this setup. Real-time data is organized in tables
of related measurements for quick navigation and reference, and updated continuously from the instrument.

Figure 38

These data tables, which can require several pages to display, depend on the current distribution system. Different data
appears for different distribution systems; the above example shows the first page of real-time data for a 3-phase 4-wire
system.

You can also set parameters to schedule a recording session and specify what data will be recorded. This can be a
recording that starts immediately, or at a future date and time. You can also choose which data to record. Recorded data
is stored on the PEL instrument, where it can subsequently be downloaded to a PC personal computer and analyzed in
detail using DataView.

In addition, you can view and/or set configuration variables on the PEL instrument. The PEL Android app enables you to
review the current configuration settings on your PEL, and change these settings as required. You can change the type of
distribution system being measured, voltage ratios, nominal frequency, current sensors options, communication-related
settings, and other information related to the instrument and its operation.

The app is provided with a complete online Help system, which can be viewed independently
at http://www.pel100.us/help-en/index.html. Consult this Help system for a complete description of the PEL app and
all its capabilities.
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6.4 CONNECTING TO THE COMPUTER

Before you can use the PEL Control Panel to communicate with your instrument, you must establish a connection
between the instrument and the computer. There are five types of connections available:

m USB cable connection

m Wi-Fi direct connection

m Ethernet point-to-point cable connection
m Network connection via LAN or Wi-Fi

m Network connection via DataViewSync®

To begin, ensure that you have installed DataView with the PEL Control Panel. Also ensure that the required
communication and connection drivers are installed on your computer. These drivers are installed as part of the DataView
installation process.

After the instrument is successfully connected, consult the PEL Control Panel Help system for instructions about viewing
real-time data on the instrument, downloading and viewing recorded sessions, creating DataView reports from the
downloaded data, and configuring the instrument.

6.4.1 Connection by USB or LAN Ethernet Link

The USB and Ethernet links can be used to configure the instrument using the PEL Control Panel software, to display the
measurements, and to download records to the PC.

m Pull back the elastomer cap that protects the connector.
m Connect the USB cable provided or an Ethernet cable (not provided) between the instrument and the PC.

@ NOTE: Before connecting the USB cable, install the drivers supplied with the PEL Control Panel software (see § 6.1)

Figure 39
j lETHERNET
l
—1©
| o [ e O e [ e |
Figure 40
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Then, whichever link was chosen, open the PEL Control Panel to connect the instrument to the PC.

@ NOTE: Connecting the USB or Ethernet cable does not power up the instrument or charge the battery.

For the LAN Ethernet link, the PEL has an IP address.

When you configure the instrument with the PEL Control Panel software, if the Activate DHCP (dynamic IP address) box
is checked, the instrument sends a request to the network’s DHCP server to obtain an IP address automatically.

The Internet protocol used is UDP or TCP. The port used by default is 3041. It can be modified in PEL Control Panel so as
to enable connections between the PC and several instruments behind a router.

The auto IP address mode is also available when the DHCP is selected and the DHPC server has not been detected
within 60 seconds. The PEL will use 169.254.0.100 as default address. This auto IP address mode is compatible with
APIPA. A crossed cable may be necessary.

NOTE: You can change the network parameters while connected via an LAN Ethernet link, but once the network
parameters have been changed, you will lose connection. For this, it is better to use a USB connection.

6.4.2 Connection by Wi-Fi Link

This link can be used to configure the instrument using the PEL Control Panel, to view measurements and to download the
recordings to a PC or Windows tablet.

m Press the Control button and hold it down. The REC and e))) indicators light in turn for 3 sec each.

m Release the Control button while the desired function is lit.
= |f you release it while the REGC indicator is lit, recording starts or stops.
= If you release it while the ®))) indicator is lit, the Wi-Fi is activated or deactivated.

NOTE: When you press the Control button, if the REC indicator is blinking, the Control button is locked. The
PEL Control Panel must be used to unlock the Control button.

The data can be transmitted by the instrument to a PC through Wi-Fi Link in different ways:
m Wi-Fi access point (AP): Connecting the instrument directly to the computer.
m W-Fi station mode (STA): Connecting the instrument to the same Wi-Fi network to which the PC is connected.

m DataViewSync™: Connecting the instrument to DataViewSync™ (hosted by AEMC® Instruments) to communicate with
a PC on a different network.

IAI

DataViewSynV %

PEL 115

N

&

0 0000 0000 0000 000
OOO00000000000] 000 0004
DDDDDDDDDDDDDﬂ o o
0od
0000000000003 O 000
| | | o o

@ oo

Figure 41
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6.4.3 Network via DataViewSync™

DataViewSync™ allows you to connect your computer to instruments on different networks. You must first connect the
instrument to a network that can access the internet via Ethernet or Wi-Fi. If you need assistance with this please, consult
your network administrator. When this connection is established, open the PEL Control Panel. Then do the following:

1. In the menu bar at the top of the screen, select Instrument.
2. In the drop-down menu that appears, click the option Add an Instrument.

3. Select DataViewSync™ as the connection type, and complete the Add and Instrument dialog. If you need assistance,
press the Help button.

To receive the data on your PC, you must enable DataViewSync™ in the PEL Control Panel and specify whether the link
is via Ethernet or Wi-Fi.

6.5 SETTING DATE AND TIME

As explained in § 3.6, you can view the instrument’s date and time in Information Mode, but you cannot change this
information through the instrument’s interface. To change the instrument’s date/time, open the PEL Control Panel and do
the following:

1. Ensure that the instrument is connected by checking its status in the PEL Network frame (a green check mark
appears next to its name). If not, reconnect it by highlighting the instrument, selecting Instrument in the menu bar, and
clicking Reconnect Instrument.

Select the Instrument, and click Instrument in the menu bar.
Select Configure. This displays the Configure Instrument dialog box.
Click the Set Clock button. This displays a dialog for setting the date and time on the instrument.

o~ w0 b

You can synchronize the instrument’s clock with the computer’s clock, or use the Date and Time fields to select
another date and time.

6. Click OK to save the change.
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7. SPECIFICATIONS

7.1 REFERENCE CONDITIONS

Parameter | Reference Conditions
Ambient Temperature 23°C+2°C (73 °F £ 3.6 °F)
Relative Humidity (45t075) % RH
Voltage No DC component in AC, no AC component in DC (< 0.1 %)
Current No DC component in AC, no AC component in DC (< 0.1 %)
Distribution System Frequency |50 Hz + 0.1 Hz and 60 Hz + 0.1 Hz
Current-to-Voltage Phase 0° (active power) and 90° (reactive power)
Harmonics <01%
Voltage Unbalance 0%
Internal Temperature Warm up: 1 h
The instrument is powered by battery, the USB is disconnected.
Common Mode Neutral input and enclosure are at Earth potential.
PEL 115 powered on battery, USB disconnected
Magnetic Field 0A/mAC
Electric Field 0VImAC

Table 9

7.2 ELECTRICAL SPECIFICATIONS
7.2.1 Voltage Inputs

m Operating range: Up to 1000 VRMS FOR phase-neutral voltages, voltages between phases, from (42.5 to 69) Hz
(600 VRMs FROM 340 Hz 10 460 Hz) AND uP TO 1000 VDC.

@ NOTE: Phase-to-neutral voltages lower than 2 V and phase-to-phase voltages lower than (2 x ¥3) V are zeroed.

m Input impedance: 1908 kQ (phase-to-neutral and neutral-to-ground)
m Max permanent overload: 1100 VrRwms

7.2.2 Current Inputs

@ NOTE: The outputs of the current sensors are voltages.

m Operating range: 5 yV to 1.2 V (1 V = Inom) with a crest factor = V2 @ 1.2 Inom

m Input impedance: 1 MQ (standard current input), 12.4 kQ (AmpFlex®MiniFlex® current input).
The AmpFlex®MiniFlex® configuration switches the current input onto an integrating circuit.

m Max overload: 1.7 V
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7.2.3 Measurement Ranges

7.2.3.1 Measurement Specifications at 50/60 Hz

Quantities

Frequency (f)

Measurement Range

(42.5 to 69) Hz

Accuracy
+0.1Hz

Phase-to-Neutral voltage (V)

(10 to 1000) V

+02%R+02V

Neutral-to-Ground/Earth
voltage (VPE)

(10 to 1000) V

+02%R=+02V

Phase-to-Phase voltage (U)

(17 to 1000) V

+02%R+04V

Current (1)

(0.2 to 120) % Inom

+0.4 % R +0.04 % lnom

Neutral Current (IN)

(0.2 to 120) % Inom

£ 0.4 % R +0.04 % lnom

Active Power (P)

PF = 1
V = (100 to 1000) V)
| = (5 to 120) % Inom

+0.5% R +£0.005 % Prom

PF = 0.5 inductive 0.8 capacitive
V = (100 to 1000) V
I = (510 120) % Inom

+1.5% R +0.015 % Pnom

Reactive power (Q)

var

Singp =1
V = (100 to 1000) V
| = (5 to 120) % Inom

+1 %R +0.01 % Qnom

Sin @ = 0.5 inductive 0.5 capacitive
V = (100 to 1000) V
| = (5 to 10) % lnom

+3.5% R +0.03 % Qnom

Sin @ = 0.5 inductive 0.5 capacitive
V = (100 to 1000) V
I = (10 to 120) % Inom

+1 %R x0.01 % Qnom

Sin ¢ = 0.25 inductive 0.25 capacitive

V = (100 to 1000) V
| = (10t0 120) % Inom

+25 %R x0.025 % Qnom

Apparent power (S)

VA

V = (100 to 1000) V)
1 = (5 to 120) % Inom

+0.5% R +0.005 % Snom

Power factor (PF)

PF = 0.5 inductive 0.5 capacitive
V = (100 to 1000) V
I = (510 120) % Inom

+0.05

PF = 0.2 inductive 0.2 capacitive
V = (100 to 1000) V
| = (5 to 120) % lnom

Tan @

tan ® = V3 inductive V3 capacitive
V = (100 to 1000) V
| = (5 to 120) % Inom

+0.02

tan @ = 3.2 inductive 3.2 capacitive
V = (100 to 1000) V
| = (5 to 120) % lnom

+0.05

Active Energy (Ep)

Wh

PF = 1
V = (100 to 1000) V
I = (510 120) % Inom

+05%R

PF = 0.5 inductive 0.8 capacitive
V = (100 to 1000) V
| = (10 to 120) % Inom

+06 %R

Reactive energy (Eq)

varh

Sing =1
V = (100 to 1000) V
I = (510 120) % Inom

*2%R

Sin @ = 0.5 inductive 0.5 capacitive

V = (100 to 1000) V
I=(510 10) % Inom

£+25%R

Sin ¢ = 0.5 inductive 0.5 capacitive

V = (100 to 1000) V
| = (10 to 120) % Inom

*2%R
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‘ Unit ‘

Quantities Measurement Range ‘ Accuracy
Apparent energy (Es) VAh Y==(f(-)1t?)01t200;220|r)10\r: +05%R
i PF =1
Fundamenlt?altHa_rrchl)DnFlc Distortion o%uf V = (100 to 1000) V +1%R
ate ( ) | = (10 to 120) % Inom

Table 10
In the preceding table:
m /nom is the measured current when the output from the current sensoris 1 V.
Pnom and Snom are the active and apparent powers for V = 1000 V, | = Inom, and PF = 1.
Qrnom is the reactive power for V = 1000 V, | = Inom, and sin ¢ = 1.

The uncertainty for input current is specified for an isolated voltage input of 1 V, corresponding to Inom. The uncertainty
of the current sensor used must be added to it to determine the total uncertainty of the measurement system. With the

AmpFlex® and MiniFlex® current sensors, the uncertainty given in Table 14 (AmpFlex® and MiniFlex® Specifications)
must be used.

m The uncertainty for neutral current Iy is the sum of the uncertainties on I1, 12, and 1.
7.2.3.2 Measurement Specifications at 400 Hz

| Unit |

Quantity Measurement range | Accuracy
Frequency (F) Hz (340 to 460) Hz +0.3Hz
Phase-to-Neutral voltage (V) \ (5 to 600) V +08%R+05V
Neutral-to-Ground/Earth v (5 to 600) V +08%R+05V
voltage (VPE)
Phase-to-Phase voltage (U) \ (10 to 600) V +0.8%R+05V
Current (1) A (0.2 to 120) % Inom +0.5% R +0.05 % Inom
Neutral current (In) A (0.2 to 120) % Inom £0.5% R +0.05 % Inom
PF =1
V = (100 to 600) V +2%R+0.2% Prom
, I = (5 to 120) % lnom
Active Power (P kw
ctive Power (P) PF = 0.5 inductive 0.8 capacitive
V = (100 to 600) V +3%R +0.3 % Prom"
I = (510 120) % Inom
PF =1
Active Energy (EP) kWh V = (100 to 600) V +2%R
I = (5 to 120) % lnom

Table 11
In the preceding table:
m R = Reading (displayed value).
m /nom is the value of the measured current for a current probe output of 1 V.
m Pnom is the Active Power for V=600 V, | = Inom, and PF = 1.

m The uncertainty for input current () is specified for an isolated input voltage of 1 V = Inom. The accuracy of the
connected current probe should be added to this uncertainty to determine the total uncertainty. For MiniFlex® and
AmpFlex® probes, the uncertainty of current input (I) is not specified.

The uncertainty for neutral current Iy is the sum of the uncertainties on I1, 12, and 3.
For AmpFlex®/MiniFlex®, IMAX is limited to 60 % Inom at 50/60 Hz, due to the higher sensitivity.
1 = indicative value.
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7.2.3.3 Measurement Specifications for DC

Quantity Measurement range Accuracy
Voltage (V) % V = (10 to 1000) V +02%R%05V
Common to Ground/
= + 9 +
Earth voltage (VrE) Vv V = (10 to 1000) V +02%Rx+05V
Current (|) A I =(5to 120) % Inom +1%R=%0.3 % Inom
Common current (IN) A I = (510 120) % lnom +1%R=%0.3% lnom
V = (100 to 600) V 0 o
Power (P) kW | = (5 to 120) % Inom +1%R*0.3 % Prom
V = (100 to 600) V o
Energy (EP) kWh I = (5 to 120) % Inom +15%R

Table 12
In the preceding table:
m R = Reading (displayed value).
m /nom is the value of the measured current for a current probe output of 1 V.
m Pnom is the Active Power for V = 600 V and | = Inom.

m The uncertainty for input current () is specified for an isolated input voltage of 1 V = Inom. The accuracy of the
connected current probe should be added to this uncertainty to determine the total uncertainty.

m The uncertainty for neutral current Iy is the sum of the uncertainties on I1, I2, and I3.
7.2.3.4 Influence of Temperature

ForV, U, |, P, Q, S, and energies:

m 300 ppm/°C, with 5 % <1 <120 % and PF=1

m 500 ppm/°C, with 10 % <1< 120 % and PF= 0.5 inductive

DC offset (V and I):

m 10 mV/°C typical

m 30 ppm X Inom/°C typical

7.2.3.5 Influence of the Magnetic Field

On current inputs to which MiniFlex® or AmpFlex® current sensors are connected: 10 mA/A/m typical at 50/60 Hz.
7.2.3.6 Voltage Test Leads

Voltage Test Leads
The PEL 115 ships with five black test leads and black alligator clips.

Voltage Test Lead and Alligator Clip

Length: Approximately 10 ft (3 m)
Rating: 1000 V CAT IV, 15 A

IP
67
Rated

Each lead includes a waterproof cap that screws into the instrument’s threaded voltage terminals to ensure a
waterproof (IP67) connection. It may be possible to use other test leads with the instrument. However, only leads that
screw into the voltage terminals can provide IP67 performance.
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7.2.4 Current Sensors

7.2.4.1 Precautions for Use

WARNING: Refer to the safety sheet or user manual that was supplied with your current sensors for more
information.

Current clamps and flexible current sensors make it possible to measure the current flowing in a cable by breaking the
circuit. They also isolate the user from the dangerous voltages in the circuit.

Which current sensor to use will depend on the current to be measured and the diameter of the cables.
When you install current sensors, have the arrow on the sensor point toward the load.

Only the AmpFlex® 196A current sensor, the MiniFlex® MA196 current sensor and the lockable voltage leads ensure
tightness (IP67 when instrument is closed).

7.2.4.2 Specifications
The measurement ranges are those of the current sensors. These are sometimes different from those of the PEL.

The following table provides measurement specifications for supported sensors and probes. For detailed sensor/probe
specifications refer to the user manual provided with the current sensor.

Measurement Specifications for Supported Probes and Sensors

Model Nominal Range Measurement Range
AmpFlex® Sensor Model 196A (waterproof, IP67) (100, 400, 2000, 10,000) AAac | 200 mA to 12,000 Aac
AmpFlex® Sensor Model 193 (100, 400, 2000, 10,000) AAac | 200 mA to 12,000 Aac
MiniFlex® Current Probe MA193 (100, 400, 2000, 10,000) Aac | 200 mA to 12,000 Aac
MiniFlex® Sensor Model MA196 (waterproof, IP67) (100, 400, 2000) Aac 200 mA to 2400 Aac
MiniFlex® Sensor Model MA194 (100, 400, 2000, 10,000) Aac | 200 mA to 12,000 Aac
AC/DC Current Probe Model MR193-BK 1?88 ﬁgi 21 :g 1%8; ﬁ’;:a’k ACHDC
AC Current Probe Model SR193-BK 1000 Aac 23530102002)](9;*; Ot most
AC Current Probe Model MN93-BK 200 Aac 8'3;5(?10”@?%2:2);%”0
AC Current Probe Model MN193-BK 5 Aand 100 Aac o /(3'?092 N %gf;:;an’;ax
AC/DC Current Probe Model E94 10 Aacioc and 100 Aacibc ]8(¢A520mr¢;\?[01 ?(';‘E)AZAC

Table 13
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7.2.4.3 AmpFlex® 196A or AmpFlex® 193

To connect the flexible sensor to the electrical network under measurement, do the following:

1. Connect the sensor lead onto the appropriate current terminal. Which terminal to use depends on the hookup type,
as explained later in this section. When using the AmpFlex® 196A-24-BK sensor, be sure to screw the lead onto the
threaded terminal to ensure a waterproof (IP67) operation.

2. Open the sensor by pressing on both sides of the release levers of the coupling and pulling out the end.
3. Open sensor then wrap it around the electrical coil to be measured (only one conductor per coil).

Close the sensor by inserting the end back into the coupling. You must hear a click. For better measurement quality,
center the conductor in the coil and keep the coil as circular as possible.

5. To disconnect the sensor, open it and withdraw it from the conductor. Then disconnect the current sensor from the
instrument.

2

Figure 42

This is the basic connection procedure for flexible loop sensors/probes. Clamp-on sensors/probes require a similar
connection process.

7.2.4.4 AmpFlex® & MiniFlex® Probe and Sensor Accuracy
Current Sensors with 1 V Output at Full Range

The following current probe uncertainties do not include instrument uncertainties. The numbers listed below should be
added to the uncertainties listed in Tables 10, 11 and 12 to calculate total uncertainty when using the instrument with a
specific probe.

Maximum Typical Typical
Model I Nominal of | Measurement Accurac Phase Phase Phase
the Range | Current Range y Error Error Error
@ 50/60 Hz @ 50/60 Hz @ 400 Hz
(1to 50) A +15%R+1A -
MR193 (50 to 100) A +15%R+1A £125% -0.9°
1000 Aacibc - 4.5°
Clamp (100 to 800) A +25%R +2% -0.8° @ 100 A
(800 to 1000) A +4%R 2% - 0.65°
(1 to 50) A +1%R - - -
SR193 5 5 5
Clamp 1000 Aac (50 to 100) A +05%R +1 +0.25 +0.1°
(100 to 1200) A +03%R +0.7° +0.2° @ 1000 A
(0.5t0 5) A +3%R+1A - -
5t040)A +25%R+1A + 5° +2° -1.5°@40A
MN93 ( ) ° e
Clamp 200 Ane 40 to 100) A £2%R+1A £30 £1.20 0.8°
(40 to 100) e * =1 @ 100 A
(100 to 240) A +1%R+1A +2.5° +0.8° -1°@ 200 A
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Maximum Typical Typical
| Nominal of | Measurement Phase Phase Phase
Accuracy

Error Error Error
@ 50/60 Hz @ 50/60 Hz @ 400 Hz

the Range | Current Range

200 mAto5A +1%R+2mA * 4° - -
100 Aac -0.5°
MN193 (5t0 120) A +1%R +2.5° +0.75° @ 100 A
Clam
P o an (5 to 250) mA £15%R+01mA - - -
C
250 mAto 6 A +1%R + 5° +1.7° -05°@5A
50 mAto 40 A +4 %R + 50 mA +1° - -
E94 100 Aacipoc
Clamp (40 to 100) A +15%R +1° - -
10 Aacipc 50 mAto 10 A +3 %R+ 50 mA +1.5° - -
Table 14

7.2.4.5 AmpFlex® and MiniFlex® Specifications

The following AmpFlex®MiniFlex® accuracies include instrument accuracy for AC current values. To calculate accuracy for
power/energies and other quantities, the following accuracies must be added to the accuracy for the instrument listed in
Tables 10, 11, and 12.

Maximum Typical Typical

I Nominal of | Measurement Accuracy Accuracy '::?:f '::?:f I::?:re
the Range | Current Range @ 50/60 Hz @ 400 Hz @ 50/60 @ 50/60 @ 400
Hz Hz Hz
200 mAto 5 A 0 - - -
100 Aac t12%R+50 |, o0,R+01A
(5 to 120) A* mA +0.5° 0° -0.5°
AmpFlex® | 400 Aac 0810208 | 12%R+02A |£2%R+04A - - -
1';6A (20 to 500) A* +0.5° 0° -0.5°
193 (4 to 100) A* - - -
2000 Aac +12%R+1A 12%R+2A
(100 to 2400) A* +0.5° 0° -0.5°
(20 to 500) A - - -
10,000 Aac +12%R+5A | +2%R+10A
(500 to 12,000) A* +0.5° 0° -0.5°
200 mAto 5 A - - -
100 Aac +1%R+50mA |+2%R+0.1A
(5to 120) A* +0.5° 0° -0.5°
(0.8 to 20) A - - -
MiniFlex® 400 Aac (20 o 500) AF +1%R+0.2A +2%R+04A +05° 0° 05°
MA196 — '
4 to 100) A* - - -
MA194 2000 Aac ( ) +t1%R+1A +2%R+2A
(100 to 2400) A* +0.5° 0° -0.5°
(20 to 500) A* - - -
10,000 Aac +1%R+1A +2%R+2A
(500 to 12,000) A* +0.5° -0.5°
Table 15

*The high range value is reduced by 50 % when used at 400 Hz.

Limitations of the AmpFlex® and MiniFlex®

Like all Rogowski sensors, the AmpFlex® and MiniFlex® have output voltage that is proportional to the frequency. A high
current at high frequency can saturate the instrument’s current input.

72 Power & Energy Logger Model PEL 115 - User Manual



7.4 COMMUNICATION

7.4.1 USB

m USB 2.0

m Type B connector

7.4.2 Network

m RJ 45 connector with two integrated LEDs
m 100 Base T Ethernet

7.4.3 Wi-Fi

m 2.4 GHz band IEEE 802.11 B/G/N radio

m TX power: +17 dBm

m Rx sensitivity: -97 dBm

m Rate: 72.2 MB/s max

m Security: WPA/WPA2

m Client (STA) mode support

m Access Point (AP) mode support for up to five clients

7.5 POWER CONSUMPTION
m Phase power via voltage measurement terminals.

m Range of Operation:
= (100 to 1000) V (+ 10 %) @ (42.5 to 69) Hz
= (100 to 600) V (+ 10 %) @ (340 to 460) Hz
= (140 to 1000) V in DC

m Maximum power: 30 VA

Battery:
= Type: Rechargeable NiMH battery
= Weight: Approximately 7.05 oz (200 g)
= Number of charging/discharging cycles: >1000
= Charging time: Approximately 5 h
= Maximum operating range when battery charging: (-4 to 104) °F (-20 to 40) °C

Life between charges: Provides approximately 1 h standalone operation without Wi-Fi activated.

Battery is designed to last through at least 1000 charge-discharge cycles over two years.
m External AC power input: 15 Vbc.

@ NOTE: When the instrument is powered down, the internal clock is maintained for 20 days.

7.6 MECHANICAL SPECIFICATIONS
m Weight: approximately 8.8 Ib (4 kg)

m Dimensions:
Length: 10.63 in (270 mm) With leads: 12.6 in (320 mm)
Width: 9.65 in (245 mm)
Height: 7.09 in (180 mm)
m Drop test:
= Approximately 8 in (20 cm) in the most severe position without permanent mechanical damage and functional deterioration.
= 3.28 ft (1 m) in its packaging.

Power & Energy Logger Model PEL 115 - User Manual 73



m Degrees of protection provided by enclosure (IP code) according to IEC 60529:

= |P67 (waterproof) when the cover of the instrument is closed, the voltage leads are screwed tight and the leads of the AmpFlex®
196A connectors are screwed tight.

= |P54: when the cover is open, the instrument is in a horizontal position, and the terminal plugs are in place.
= |P40: when the cover is open, the instrument is in a horizontal position, and the terminal plugs are not in place.

m LCD: (4.2 x3.3)in (106.7 x 83.82) mm
m Resistance to sunlight: Complies with the sunlight, UV, and water resistance requirements of UL 746C (F1).

7.7 ENVIRONMENTAL CONDITIONS

The instrument must be used in the following environmental conditions.

Temperature and Relative Humidity:

1 = Reference Temperature: (68 to 78.8) °F (20 to 26) °C from (45 to 75) % RH

1+2 = Operating Temperature: (-4 to 108.5) °F (-20 to 42.5) °C from (10 to 85) % RH
(-4 to 122) °F (-20 to 50) °C from (10 to 75) % RH

3 = Storage Temperature (w/ battery): (-40 to 95) °F (-40 to 35) °C from (0 to 95) % RH
(-40 to 158) °F (-40 to 70) °C from (0 to 75) % RH
% RH

A
95 |--

85 [-4------------

75 [t

45 |-t

10 f--------------

-40 -20 0 20 26 35 425 50 70

Figure 43
Indoor and outdoor use

Operating Altitude: < 6562 ft <2000 m
Storage Altitude: < 32,808 ft < 10,000 m
Degree of Pollution: 3 with cover open / 4 with cover closed

7.8 ELECTRICAL SAFETY

The instruments are compliant with standard IEC/EN 61010-2-030:
m Measurement inputs and enclosure: 1000 V overvoltage CAT |V, degree of pollution 3 (4 with instrument closed)
m Power supply: 1000 V overvoltage CAT 1V, pollution degree 2

The current probes are compliant with IEC/EN 61010-2-032.
The test leads and alligator clips are compliant with IEC/EN 61010-031.

NOTE: The overall rated voltage and the measurement category of the instrument/probe system may be reduced
depending on the current probe type or other accessories.
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The instrument is protected internally by 1000 V fuses against excessive current being drawn from the phase power
supply due to faulty equipment or transient overvoltages. These fuses can only be replaced by authorized
AEMCE® Instruments service personnel.

7.9 ELECTROMAGNETIC COMPATIBILITY

m Immunity: Compliant with IEC/EN 61326-1. Immunity test requirements are for equipment intended for use in
industrial locations.

m With MiniFlex® and AmpFlex® probes, the typical influence is 0.5 % of full scale with a maximum of 5 A.

7.10 RADIO EMISSION
The device is compliant with the 2014/53/EU RED directive and FCC Regulations. Wi-Fi: FCC certification QOQWF121

7.11 MEMORY CARD

The PEL 115 accepts FAT32 formatted SD and SDHC cards and SDXC cards up to a capacity of 32 GB. The SDXC cards
must be formatted in the instrument.

Number of insertions and withdrawals: 1000.

The transfer of a large quantity of data may take a long time. Moreover, some computers may have difficulty processing
such large quantities of information, and spread sheets accept only a limited quantity of data.

We recommend optimizing the data on the SD-card and recording only the necessary measurements. Recording sessions
are stored in the instrument’s SD-card. The memory required for a recording session primarily depends upon the duration
of the recording and the storage period. Recording rates for the different types of session data are as follows:

m 200 ms trends: ~70 MB per day

1 second harmonics: 83 MB per day.

1 second trends: 20 MB per day.

Aggregated trend: 1.4 MB per day for 1 minute periods.

For longer periods, this rate is divided by the period in minutes. For example, for an aggregation period of 10 minutes,
the rate will be 0.14 MB per day; for 15 minute periods this is 0.113 MB per day, and so on.

m Aggregated harmonics: 1.4 MB per day for 1 minute periods. (For longer periods, use the same formula described
above for aggregated trend data.) For instance, a five-day session recording aggregated trends and harmonics with
a 15 minute demand period, 1 second trends, and 1 second harmonics would consume approximately 636 MB of
storage. The maximum recording times for a single session on an instrument are:

21 days when recording 200 ms trends and 1 minute aggregated data (trend and harmonics).
One month when recording 1 minute aggregated data, 1 second trends, and 1 second harmonics.
15 weeks when recording 1 minute aggregated data and 1 second trend data but not harmonics.
Three years when recording only 1 minute aggregated data (including aggregated harmonics).
Multiple years when recording only 15 minute aggregated data (without aggregated harmonics).

Do not exceed 32 records on the SD-card.
For records that are long (duration greater than one week) or include the harmonics, use class 4 or higher SDHC cards.

Do not use the Wi-Fi link to download large records as it would take too long. If no other link is possible, do not include 1 s
data and harmonics when configuring the recording. Without these, a 30-day record occupies only 2.5 MB.

On the other hand, downloading by USB or Ethernet link can be acceptable, depending on the length of the record and
the transmission rate.

To transfer the data more rapidly, use the SD-card/USB SD-card reader.
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8. MAINTENANCE

There are several routine maintenance tasks you should perform periodically to ensure optimal operation of your
instrument.

Instrument maintenance tasks include:

m Erasing and upgrading the SD-card

m Upgrading to the latest firmware revision
m Maintaining the batteries

m Cleaning the instrument

The following sections explain how to perform these tasks.

8.1 ERASING AND UPGRADING MEMORY

When the SD-card ~»=® | ED either (1) blinks alternately red and green, or (2) blinks green once per second, the
SD-card is either full or does not have enough remaining space to store the scheduled or in-progress recording session.
In either case, you must erase the SD-card to ensure sufficient storage capacity for future recordings. This is done via an
option in the PEL Control Panel.

NOTE: Erasing the SD-card deletes all the records stored in memory. To save one or more recording sessions,
you must download the session(s) to the computer.

You can remove the SD-card that comes with the instrument and replace it with an SD-card with more storage but
not > 32 GB.

To do this:

1. Remove the existing SD-card from the instrument by pressing down and then releasing it. The card will pop up,
allowing you to pull it from the card slot.

Check the replacement card to ensure its write-protect sliding tab is in the unlock position (towards the metal contacts).
Insert the SD-card into the slot, with the metal contacts facing towards the top of the card.
Press the SD-card into the slot until it clicks in place.

S A

If necessary, format the card by connecting the instrument to a computer running the PEL Control Panel and selecting
the Format SD-card option.

When the new card is ready for storing recordings; the S | D iluminates steady green.

8.2 UPGRADING FIRMWARE

The PEL 115 firmware controls the features and functionality of the instrument. AEMC® Instruments provides firmware
updates free of charge to download through our PEL Control Panel software.

NOTE: Updating the firmware could reset the configuration and causes loss of stored data. As a precaution, save
the stored data to a computer before updating the firmware.

To update the firmware, your computer must be running DataView with the PEL Control Panel (V2.9.16216 or later).

1. Power ON the instrument using external power, to ensure the instrument remains ON throughout the update
procedure. Also ensure that the battery is at least 50 % charged. Do not perform an update with the instrument
running on battery power, or with low battery charge. If the instrument turns OFF while firmware updating is
in progress, it could become inoperative. External power with a sufficiently charged battery for backup helps
minimize the risk of power interruptions during updating.

Connect the PEL instrument to the computer using any connection other than DataViewSync™ or Wi-Fi.
3. Launch the PEL Control Panel.

Ensure the instrument is listed in the PEL Network navigation tree. If it is, skip this step and go to step 5 below. If
not, click Instrument in the menu bar and select Add an Instrument, then connect the instrument using the Add an
Instrument Wizard. (Press F1 if you need assistance.)

5. Ensure the instrument is listed with a green check next to its name, indicating it is connected. If not, select the
instrument and click Instrument > Reconnect Instrument. \WWhen the instrument is connected, select it.
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6. By default, if the computer has internet access, the PEL Control Panel automatically checks the connected
instrument’s firmware. If it is out of date, the Firmware Update dialog box appears, listing the instrument and any
others running out-of-date firmware. Click Update (or Select All to update multiple instruments). This displays the
Firmware Upgrade dialog box listing the latest firmware revisions for the PEL DSP and microprocessor; proceed as
instructed in Step 7 below.

If the PEL Control Panel option Check automatically for new firmware for connected instruments upon start
of program has been previously de-selected, the automatic firmware check does not occur. In this case, click
Instrument in the menu bar. This includes the option Firmware Upgrade. If the selected instrument is running
the latest firmware, this option is grayed out and inactive. If the instrument is not running the latest firmware, click
Firmware Upgrade to display the Firmware Upgrade dialog box.

7. Click the Start button to begin the update. During this process, status bars display the progress of the DSP and
microprocessor firmware updates. (Note that if only one of these requires updating, only its status bar appears.)

8. When the firmware update is complete, click the Close button to exit.

8.3 BATTERY MAINTENANCE

The instrument is equipped with a NiMH battery, which provides approximately 1 hour of power. After prolonged storage,
the battery may be completely discharged. If so, it must be completely charged. This requires approximately
5h (see § 3.3.).

To make the best possible use of your battery and extend its effective service life comply with the instrument usage and
storage conditions defined in § 7.7.

NOTE: You cannot change the battery. This must be done at an authorized AEMC® Instruments Service Center as
part of the instrument’s regular maintenance.

8.4 CLEANING THE INSTRUMENT

c CAUTION! Risk of Electric Shock
Before cleaning, disconnect all input(s) to prevent possible electric shock.

The instrument should be cleaned periodically. This keeps the LCD clear and easily viewable, and also prevents dirt and
grease buildup around the instrument’s buttons and input terminals.

m Disconnect all inputs.

m The body of the instrument should be cleaned with a clean, damp and soapy cloth.
m Do not submerge the instrument in water.

m Do not use solvent.

8.5 REPAIR AND CALIBRATION

To ensure that your instrument meets factory specifications, we recommend that it be sent back to our factory Service
Center at one-year intervals for recalibration or as required by other standards or internal procedures.

For instrument repair and calibration:

You must contact our Service Center for a Customer Service Authorization Number (CSA#). Send an

email to repair@aemc.com requesting a CSA#, you will be provided a CSA Form and other required paperwork along
with the next steps to complete the request. Then return the instrument along with the signed CSA Form. This will ensure
that when your instrument arrives, it will be tracked and processed promptly. Please write the CSA# on the outside of the
shipping container. If the instrument is returned for calibration, we need to know if you want a standard calibration or a
calibration traceable to N.I.S.T. (includes calibration certificate plus recorded calibration data).

Ship To: Chauvin Arnoux®, Inc. d.b.a. AEMC® Instruments
15 Faraday Drive » Dover, NH 03820 USA
Phone: (800) 945-2362 (Ext. 360) / (603) 749-6434 (Ext. 360)
Fax: (603) 742-2346
E-mail: repair@aemc.com

(Or contact your authorized distributor.)
Contact us for the costs for repair, standard calibration, and calibration traceable to N.I.S.T.

@ NOTE: You must obtain a CSA# before returning any instrument.
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8.6 TECHNICAL ASSISTANCE

If you are experiencing any technical problems or require any assistance with the proper operation or application of your
instrument, please call, e-mail or fax our technical support team:

Chauvin Arnoux®, Inc. d.b.a. AEMC® Instruments

Phone: (800) 343-1391 (Ext. 351)

Fax:  (603) 742-2346

E-mail: techsupport@aemc.com
WWW.aemc.com

8.7 LIMITED WARRANTY

The instrument is warrantied to the owner for a period of two years from the date of original purchase against defects in
manufacture. This limited warranty is given by AEMC® Instruments, not by the distributor from whom it was purchased.
This warranty is void if the unit has been tampered with, abused, or if the defect is related to service not performed by
AEMC® Instruments.

Full warranty coverage and product registration is available on our website at www.aemc.com/warranty.html.

Please print the online Warranty Coverage Information for your records.
What AEMC? Instruments will do:

If a malfunction occurs within the warranty period, you may return the instrument to us for repair, provided we have your
warranty registration information on file or a proof of purchase. AEMC® Instruments will repair or replace the faulty material
at our discretion.

REGISTER ONLINE AT: www.aemc.com/warranty.html

8.7.1 Warranty Repairs
What you must do to return an Instrument for Warranty Repair:

First, send an email to repair@aemc.com requesting a Customer Service Authorization Number (CSA#) from our Service
Department. You will be provided a CSA Form and other required paperwork along with the next steps to complete

the request. Then return the instrument along with the signed CSA Form. Please write the CSA# on the outside of the
shipping container. Return the instrument, postage or shipment prepaid to:

Chauvin Arnoux®, Inc. d.b.a. AEMC® Instruments
15 Faraday Drive, Dover, NH 03820 USA
Phone: (800) 945-2362 (Ext. 360)

(603) 749-6434 (Ext. 360)
Fax: (603) 742-2346
E-mail: repair@aemc.com

Caution: To protect yourself against in-transit loss, we recommend that you insure your returned material.

@ NOTE: You must obtain a CSA# before returning any instrument.
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9. TROUBLESHOOTING

This section describes how to correct several potential issues you may encounter. These include:
m The instrument does not turn ON when you press the Power button.
m The instrument turns ON but does not function.

m You cannot configure settings through the instrument’s front panel interface.
m You cannot start a recording session.

m Recording sessions end before the specified end date and time.

m You cannot connect to a computer.

m The instrument does not turn OFF when you press .

The following sections explain some of the possible causes for these issues and how you can address them. If you
perform these troubleshooting actions but the issue still persists, or if you encounter a problem not covered in this section,
please contact AEMC?® Instruments Technical Support.

9.1 INSTRUMENT DOES NOT TURN ON

The most common cause of failure to power ON is a completely discharged battery. Connect the instrument to an external
ower source, either external AC power or phase power. The instrument should immediately turn ON, and the Battery
LED should illuminate orange and blink indicating the battery is recovering from a full discharge.

If the instrument does not turn ON when connected to external power, contact AEMC® Instruments Technical Support.

9.2 INSTRUMENT TURNS ON BUT DOES NOT FUNCTION

If the instrument has been stored in a cold and damp environment, condensation may form inside. This can short internal
circuitry, preventing the instrument from operating normally. In this case, turn OFF the instrument and place it in a warm,
dry environment for several hours. Then turn the instrument ON and try navigating through the screen interface to
determine whether or not it has been restored to normal functionality.

9.3 CANNOT CONFIGURE THE INSTRUMENT

Several conditions may cause some or all configuration options to appear disabled, or function in unexpected ways. For
example, when the instrument is locked or when it is recording data, none of the Configuration Mode options is enabled.
Instead, the word LOCK appears on the LCD when you enter Configuration Mode.

The instrument is locked when it is being configured through the PEL Control Panel Configure Instrument dialog box. It
can also be locked through a configuration option in the PEL Control Panel. When this option is enabled, the instrument
remains locked even when disconnected from the computer.

To return local control to the instrument, ensure that the Lock out the Control button on the instrument front panel
option in the PEL Control Panel is unchecked (see § 3.6). Then disconnect the instrument from the PEL Control Panel.
If the instrument remains locked, check whether or not a recording is in progress. (The REC LED is lit RED when a
recording is active.) If so, either stop the recording or wait until it completes (see § 5.2).

If some configuration screens are active, while others are inactive (or don’t appear at all), you may have the wrong hookup

type selected. Hookup settings can affect which configuration screens are available. In this case, enter Information
Mode and ensure the appropriate hookup type is selected.

9.4 RECORDING SESSIONS DO NOT START

If you attempt to start a recording either by pressing or via the PEL Control Panel and the session does not start,
check whether or not a recording is already in progress on the instrument (the REC LED is lit RED). To start a new
recording, either wait for the in-progress recording to finish, or stop the recording.

Also check that the SD-card is installed, operational, and has sufficient space to save the recording. If the == LED
illuminates red, it is write-protected, not installed, or not recognized. If it blinks alternately red and green, it is full. If it blinks
green once per second, it does not have enough space for the recording you are attempting to start.

Another condition that could prevent a recording session from starting is if the start and/or end times and dates are
configured incorrectly, such as a stop date/time that has already passed. If the instrument has sufficient memory for the
recording but it still will not start, check the recording’s start and stop times/dates to ensure they are configured properly.

See § 5.2 for information about configuring a recording session.
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9.5 RECORDING SESSIONS END PREMATURELY

If a recording session terminates before its scheduled stop time, a likely cause is that the SD-card memory has become
full. When this happens, the == |ED illuminates red. Download any data you want to save, then erase the contents of
the SD-card through the PEL Control Panel (see § 8.1).

9.6 CANNOT CONNECT TO A COMPUTER

If you cannot connect the computer via Wi-Fi, ensure that the communication protocol through which you are attempting

to connect is enabled. Check the appropriate LED: ")) for Wi-Fi. If it is OFF (indicating the protocol is disabled) enable it
(see § 3.5) for instructions.

If you are attempting to connect via USB or point-to-point Ethernet, ensure that the cable is securely connected to both
the instrument and the computer. If the connections are secure, close the PEL Control Panel, disconnect the cable, wait a
few seconds, then reconnect the cable. This resets the connection with the computer.

Also check the Communication settings in the PEL Control Panel, as explained in the PEL Control Panel Help system.

9.7 CANNOT TURN OFF THE INSTRUMENT

The Power button is disabled if a recording is active or pending. In addition, you cannot turn OFF the instrument if it

is operating on external AC or phase power. Disconnect the power source, hold down the Power button until all the
instrument’s LEDs light up, then release to turn OFF the instrument.
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APPENDIX A: THEORY OF OPERATION

The instrument calculates measurements in accordance with IEC 61557-12 and IEC 61010-4-30. The following is a
graphic representation of active and reactive power, in accordance with clauses 12 and 14 of IEC 60375.

Source Load
Export active power Import active power
st} — 7 =
2 1
—"— Y Y
Import CAP IND S
reactive| + 'y
power Q P
- P
Export i +
reactive | — IND CAP
power
3 4
Source Load
Figure 44

In this diagram:

m The current vector is fixed on the right-hand line.

m The voltage vector V varies direction according to the phase angle .

m The phase angle ¢ between voltage V and current | is considered mathematically positive (counter-clockwise).

A.1 Sampling
The sampling period is calculated every second, and varies according to the line frequency (50, 60, or 400) Hz.
50 Hz:

m (42.5to 57.5) Hz (50 Hz + 15 %), sampling period is locked to the main frequency. There are 128 samples available for
each main cycle.

m Outside (42.5 to 57.5) Hz, sampling period is (128 x 50) Hz.
60 Hz:

m (51 to 69) Hz (60 Hz + 15 %), sampling period is locked to main frequency. 128 samples are available for each main
cycle.

m Outside (51 to 69) Hz, sampling period is (128 x 60) Hz.
400 Hz:

m (340 to 460) Hz (400 Hz £ 15 %), sampling period is locked to main frequency. For each main cycle, 16 samples are
available.

m Outside (340 to 460) Hz, sampling period is (16 x 400) Hz.

Note that DC is not a frequency parameter for sampling. A pure DC measured signal is considered to be outside the
frequency ranges. In this case the sampling frequency for a pure DC signal is, according to the preselected main
frequency, 6.4 kHz 312 (50 Hz/400 Hz) or 7.68 kHz (60 Hz). By default, sampling frequency is locked on V1. If V1 is
missing, the instrument attempts to lock sampling frequency V2, then V3, 11, I2, and I3.

A.1.1 Locking the Sampling Frequency

By default, the sampling frequency is locked to V1. If V1 is missing, the instrument attempts to lock to V2, then to V3, I1, I2,
and ls.

A1.2 AC/DC
The PEL 115 makes AC and DC measurements for AC and DC distribution networks. AC or DC is selected by the user.
The AC + DC values are available via the PEL Control Panel.
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A.1.3 Neutral Current Measurement

Depending on the distribution network, if there is no current sensor on the In terminal, the neutral current is calculated.

A.1.4 200 ms Quantities

The instrument calculates the following quantities every 200 ms based on measurements of 10 periods for 50 Hz,
12 periods for 60 Hz, and 80 periods for 400 Hz. The 200 ms quantities are used for:

m Trends on the 1 s quantities
m Aggregation of the values for the 1 s quantities (see § A.1.6)

All 200 ms quantities can be recorded on the SD-card during the recording session. They can be displayed in the PEL
Control Panel.

A.1.5 1 s Quantities (one second)

The instrument calculates the following quantities every second based on measurements of 50 periods for 50 Hz,
60 periods for 60 Hz, and 400 periods for 400 Hz. The 1 s quantities are used for:

m Real-time values

m Trends

m Aggregation of the values for the aggregated quantities (see § A.1.6)

m Determination of the values and maximum/minimum for the values of the aggregated trends

All 1 s quantities can be recorded on the SD-card during the recording session. They can be displayed in the PEL Control
Panel.

A.1.6 Aggregation

An aggregated quantity is a value calculated for a defined period. Aggregation periods always start on rounded hours/
minutes. The period is one of the following: (1, 2, 3, 4, 5, 6, 10, 12, 15, 20, 30, and 60) minutes.

All aggregated quantities and 200 ms and 1 s quantities, are saved on the SD-card during the recording session. They
can be displayed in the PEL Control Panel.

A.1.7 Minimum and Maximum

The Min and Max are the minimum and maximum values observed during the aggregation period. They are recorded with
their dates and times. The Max of some aggregated values are displayed directly on the instrument.

A.1.8 Energy Calculations

Energies are calculated every second. Total energy is the demand during the recording session. Partial energy can be
determined for one of the following integration periods: 1 h, 1 d, 1 wk, or 1 mo. The partial energy index is available only in
real time. It is not recorded.

Note that total energies are available with the data of the recorded session.

A.2 Phase Order

Every second, the instrument determines the phase order. If the phase order does not meet the criteria listed in the tables

=Y
below, the red Phase Order 3_, 2 LED blinks. In addition, the Phase Order x icon appears on
the LCD.

To ensure proper phase order, the current phase order, voltage phase order, and current vs voltage phase order for that
hookup must all be correct. Note that:

m Phase order for voltage channels is only displayed when voltages are displayed on the LCD.

m Phase order for current channels only is displayed when currents are displayed.

m Phase order for voltage and current channels is displayed when the other screens are displayed.
m Load or source is set by the PEL Control Panel.

m In some hookups (such as DC) the phase order does not always apply.

The following tables list the measurement ranges that ensure correct current phase order, voltage phase order, and
current vs voltage phase order respectively.
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A.2.1 Current Phase Order

Current

Phase
Order

1P-2W
(1-Phase 2-Wire)

No

1P -3W
(1-Phase 3-Wire)

Yes o (I2, 11) = 180° + 30°

3P-3WA2
(3-Phase 3-Wire A, 2 current probes)

3P-3W02
(3-Phase 3-Wire Open A, 2 current probes)

3P-3WY2
(3-Phase 3-Wire Y, 2 current probes)

o (I, 13) = 120° £ 30°

Yes
No I2 current probes

3P-3WA3
(3-Phase 3-Wire A, 3 current probes)

3P-3W03
(3-Phase 3-Wire Open A, 3 current probes)

3P-3WY3
(3-Phase 3-Wire Y, 3 current probes)

Yes [o (11, 13), ¢ (I3, 12), ¢ (I2, 11)] = 120° + 30°

3P-3WAb
(3-Phase 3-Wire A balanced)

No

3P-4WY
(3-Phase 4-Wire Y)

Yes [o (11, 13), ¢ (I3, 12), ¢ (I2, 11)] = 120° + 30°

3P-4WYb
(3-Phase 4-Wire Y balanced)

No

3P-4WY2
(3-Phase 4-Wire Y 2V%2)

Yes [ (11, 13), ¢ (I3, I2), @ (I2, 11)] = 120° + 30°

3P-4WA
(3-Phase 4-Wire A)

3P-4WOA
(3-Phase 4-Wire Open A)

Yes [o (11, 13), ¢ (I3, 12), ¢ (I2, 11)] = 120° + 30°

DC-2W
(DC 2-Wire)

No

DC-3W
(DC 3-Wire)

No

DC-4W
(DC 4-Wire)

No

Table 16

Power & Energy Logger Model PEL 115 - User Manual 83



A.2.2 \Voltage Phase Order

1P-2W
(1-Phase 2-Wire)

No

1P -3W
(1-Phase 3-Wire)

Yes

¢ (V2, V1) = 180°  10°

3P-3WA2
(3-Phase 3-Wire A, 2 current probes)

3P-3W02
(3-Phase 3-Wire Open A, 2 current probes)

3P-3WY2
(3-Phase 3-Wire Y, 2 current probes)

3P-3WA3
(3-Phase 3-Wire A, 3 current probes)

3P-3W03
(3-Phase 3-Wire Open A, 3 current probes)

3P-3WY3
(3-Phase 3-Wire Y, 3 current probes)

Yes (on U)

[ (U12, U31), @ (U31, U23), ¢ (U23, U12)] = 120° £ 10°

3P-3WAb
(3-Phase 3-Wire A balanced)

No

3P-4WY
(3-Phase 4-Wire Y)

Yes (on V)

[p (V1, V3), ¢ (V3, V2), @ (V2, V1)] = 120° + 10°

3P-4WYb
(3-Phase 4-Wire Y balanced)

No

3P-4WY2
(3-Phase 4-Wire Y 2V5)

Yes (on V)

o (V1,V3)=120° £ 10°
No V2

3P-4WA
(3-Phase 4-Wire A)

3P-4WOA
(3-Phase 4-Wire Open A)

Yes (on U)

¢ ¢ (V1,V3)=180° = 10°
[p (U12, Us1), ¢ ( Us1, U23), ¢ (U23, U12)] = 120° + 10°

DC-2W
(DC 2-Wire)

No

DC-3W
(DC 3-Wire)

No

DC-4W
(DC 4-Wire)

No

Table 17

84

Power & Energy Logger Model PEL 115 - User Manual




A.2.3 Current vs Voltage Phase Order

Current vs

Voltage

Phase

Order
1P-2W Yes ¢ (11, V1) = 0° £ 60° for load
(1-Phase 2-Wire) o (I1, V1) = 180° £ 60° for source
1P -3W Yes [o (11, V1), ¢ (I2, V2)] = 0° £ 60° for load
(1-Phase 3-Wire) [o (11, V1), ¢ (12, V2)] = 180° + 60° for source
3P-3WA2
(3-Phase 3-Wire A, 2 current probes)
3P-3WO02 [o (11, U12), @ (I3, U31)] = 30° + 60° for load
(3-Phase 3-Wire Open A, 2 current probes) Yes [o (11, Ur2), @ (Is, Ust)] = 210° £ 60° for source

No I2 current probes
3P-3WY2
(3-Phase 3-Wire Y, 2 current probes)
3P-3WA3
(3-Phase 3-Wire A, 3 current probes)
3P-3W03 Yes [ (11, U12), ¢ (12, U23), ¢ (I3, U31)] = 30° £ 60° for load
(3-Phase 3-Wire Open A, 3 current probes) [ (11, U12), o (12, U23), ¢ (I3, U31)] = 210° £ 60° for source
3P-3WY3
(3-Phase 3-Wire Y, 3 current probes)
3P-3WAb Yes o (I3, U12) = 90° £ 60° for load
(3-Phase 3-Wire A balanced) o (I3, U12) = 270° £ 60° for source
3P-4WY Yes [o (11, V1), ¢ (12, V2), ¢ (I3, V3)] = 0° + 60° for load
(3-Phase 4-Wire Y) [ (11, V1), ¢ (I2, V2), ¢ (I3, V3)] = 180° + 60° for source
3P-4WYb Yes o (I1, V1) = 0° £ 60° for load
(3-Phase 4-Wire Y balanced) o (1, V1) = 180° £ 60° for source
[o (11, V1), ¢ (I3, V3)] = 0° = 60° for load
3P-4WY2 = ° °
(3-Phase 4-Wire Y 214) Yes [o (11, V1), @ (I3, V3)] = 180° + 60° for source
No V2
3P-4WA
(3-Phase 4-Wire A) Yes [o (11, U12), ¢ (I2, U23), ¢ (I3, U31)] = 30° £+ 60° for load
3P-4WOA [ (11, U12), ¢ (12, U23), ¢ (I3, U31)] = 210° £ 60° for source
(3-Phase 4-Wire Open A)
DC-2W No
(DC 2-Wire)
DC-3wW No
(DC 3-Wire)
DC-4W No
(DC 4-Wire)
Table 18
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APPENDIX B: MEASUREMENT QUANTITIES

The following table lists all quantities measured or calculated by the instrument, organized by hookup type. Circles
indicate that the quantity is measured for the hookup.

For example, the first quantity listed in the table is V1 (line 1 voltage). Circles in the 1P-2W and 1P-3W columns indicate
V1 is measured for single-phase 2-wire and single-phase 3-wire hookups. The absence of a circle in the 3P-3WAb column

indicates V1 is not measured for 3-phase 3-wire A balanced hookups.

3P-3wA2 | 3P-3WA3

Quantities 1P-2W |1P-3W| 3P-3W02 | 3P-3WO3 |3P-3WAb| 3P-4WY | 3P-4WYDb | 3P-4WY2 ;z;%ﬁlﬁ DC-2w |DC-3W | DC-4W
3P-3WY2 3P-3WY3
V1 AC RMS [ J o o o o o
V2 AC RMS o ] [ ) @0 o
=V
Vs AC RMS o [ ) o o
=V
VN ACRMS | @ [ ] ] o o ]
V1 DC ® ® o
V2 DC @ o
Vs DC o
Vn DC o o (] o o ] ] ] o
AC+DC
Vi1 RMS [ J o ® o o ®
AC+DC
(1) (10)
V2 RMS o @ o @ @
AC+DC
(1)
Vs RMS o o o o
AC+DC
Vn RMS o o ] o o ]
U1z AC RMS o [ J [ J ® ® oM @10 (]
Uzs AC RMS [ J @ oM @ oM @0 o
Us1 AC RMS [ J o oM o oM o o
1 ACRMS | @ ([ ] ] ] o ] ([ o ]
I2 AC RMS o [ 1&) [ J oM ® oM o (]
Is AC RMS [ J o o o oM o o
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3P-3WA2 | 3P-3WA3

Quantities 1P-2W |1P-3W| 3P-3W02 | 3P-3WO3 |3P-3WAb| 3P-4WY | 3P-4WYDb | 3P-4WY2 3:;|?;4‘)‘\I’\3AA DC-2W |DC-3W | DC-4W
3P-3WY2 3P-3WY3
W | ACRMS ° o | @ ° °
I Ao | o | @ ° ° o | ® ° ° °
e | Al ° oo ° o | ® o ° °
ko | ASC ° ° ° o | ov ° °
In AFEKA%C ° ° ° ° °
I DC o | o | o
l2 DC [ } o
Is DC [ )
In DC [ } o
VicF [ } [} [ } [} o [ J
Vack [ } [ } [ 1) @0 [ J
Vacr o o [ ] o
licr o | o ° ° ° ° ° ° °
locr ° o ° o | © o ° °
lacr [ ] [ ] [ 1] [ ] oM o [ J
Vi ° ° ° ° ° o
V2 ° ° o | © o | ew
Vo Y ° Y0 ® YO @0
I ° ° ° ° ° °
° ° o | © oo °
I ° ° o | © oo °
Uo ® ® "0 ® YO YO P
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3P-3WA2 | 3P-3WA3

Quantities 1P-2W |1P-3W| 3P-3WO02 | 3P-3WO3 |3P-3WAb| 3P-4WY | 3P-4WYb | 3P-4WY2 313;%A DC-2W |DC-3W | DC-4W
3P-3WY2 | 3P-3WY3

U ] o C ) ) o o oV

lo o o oW o v o ¥

I2 o o oW o v o o

F ] o ([ ([ ([ ([ o o ([

P+ AC ] [ (] o o (]

P2 AC [ o o @0 o

Ps AC ] on o ]

Pr AC o ([ ] ([ ] ([ ] ([ ] oM o (

P4 DC [ ] [ ] [ ]

P2 DC ] [

Ps DC o

Pr DC [ 1yl [ o

P+ AC+DC (] o o o o o

P2 AC+DC o o on @0 o

Ps AC+DC [ ) o o o

Pr AC+DC | @™ o ] ] ([ ([ oM o {

Pr1 o [ o [ [ o

Pr2 [  J on @0 L

Prs [ ] [ 1) [ ) [ J

Per o o ] ([ ([ ([ oM o ([

= ] ] o o on o

Py Y ) oY ) [ 10) ()
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B 3P-3WA2 | 3P-3WA3 3PAWA
Quantities 1P-2W |1P-3W| 3P-3WO02 | 3P-3WO3 |3P-3WAb| 3P-4WY | 3P-4WYb | 3P-4WY2 3P-4WOA DC-2w |DC-3W | DC-4W
3P-3WY2 | 3P-3WY3
Pu ] o ([ ([ o o o o
Qi ( ] o o o o
Q2 [ o o @0 ®
Qs ] oM o ([
Qr o [ ([ ([ (] (] on o (]
Si AC (] ([ ( o o o
S2 AC ([ ( on @0 ]
Ss AC ([ ] oM o ([ ]
St AC o ([ ] ([ ([ o on [ o
Si AC+DC o o ( o o o
S2 AC+DC o ( on @0 ]
Ss3 AC+DC ([ J [ 1) o ([ J
St AC+DC | @™ ([ ] ([ ([ o on o o
Sk o o (] o o (]
Sr2 o [ on @0 L
Srk3 ([ oM o ([
Skt o ] ([ ([ o o on [ o
N1 AC ] o ( o o o
N2 AC o ( on @0 o
Ns AC ([ oM o ([
Nt AC o [ { ] ([ ([ ] on [ ]
N1 AC+DC o o ( o o o
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3P-3WA2 | 3P-3WA3

Quantities 1P-2W |1P-3W| 3P-3WO2 | 3P-3WO3 |3P-3WAb| 3P-4WY | 3P-4WYDb | 3P-4WY2 313;%A DC-2W |DC-3W | DC-4W
3P-3WY2 | 3P-3WY3
N2 AC+DC  J [ o0 @0 {
Ns AC+DC [ on [ {
Nt AC+DC | @ | @ { [ [ (] o0 [ (]
D+ AC [ [ [ [ ] [ ] (]
D> AC [ [ o0 @0 {
Ds AC [ on [ {
Dr AC o | @ { [ [ (] o0 [ (]
D+ AC+DC [ J [ [ ] [ ] {
D> AC+DC J [ o0 @0 {
Ds AC+DC [ on [ (]
Dr AC+DC | @ | @ { [ [ ( o0 [ (
PF o | o ® ® ® o
PF, P Y " YU) @0 ®
PF; ([ J o o [ J
PFr o | @ [ [ [ (] o0 [ {
Cos @1 { o { [ ] [ ] (]
Cos @2 [ { o0 @0 {
Cos s [ J o [ (]
Cos @t o | @ [ [ (] (] o0 [ (]
TAN @ (] L [ [ (10 { [ ] @0 {
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3P-3WA2 | 3P-3WA3

Quantities 1P-2W |1P-3W| 3P-3WO2 | 3P-3WO3 |3P-3WAb| 3P-4WY | 3P-4WYDb | 3P-4WY2 31P4%A DC-2w |DC-3W| DC-4W
3P-3WY2 | 3P-3WY3

Vi-Hi o o ([ J o o ([ J

= ©)

Vo-Hi | L too 50 o o o @0 )

%of
Vs-Hi (] o o o
Uiz-Hi o ([ { { { o ( 1 (]
= (6)
Ut |10 50 ° ° o | © | o | @0 | @
(o)

Usi-Hi o [ J on [ J on o (]
l1-Hi ([ J o ([ J ([ J on ([ J o o ([ J
l>-Hi o o ( oM ( o o (]

i=1 to 500
%f
Is-Hi ] (] (] (] on o [

In-Hi o o oW o o
Vi-Hi e | o o o ® ®
V2-Hi ISTIOS0S [} [ o @0 [

RMS

Vs-Hi ([ J on o [

Urz-Hi o [ J (] [ J [ J on [ Q) (]
. |i=1to 50®
- Q) ¢ (10)

Uzs-Hi RMS ] ([ J o ([ J o [ J (
Uss-Hi ] (] on [ J oM o [
li-Hi (] o (] (] on ([ J o o [ J
I>-Hi o o (] on (] on o (]

i=1 to 50
RMS
Is-Hi ] ([ J ([ J ([ J o o (]
In-Hi [ 1] o oY ] 14
Vi-THD %f o o (] o o (]
V2-THD %f o (] o @0 (]
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3P-3WA2 | 3P-3WA3

Quantities 1P-2W |1P-3W| 3P-3WO02 | 3P-3WO3 |3P-3WAb| 3P-4WY | 3P-4WYb | 3P-4WY2 3?5:1-4\)‘\;\2?A DC-2W |DC-3W | DC-4W
3P-3WY2 | 3P-3WY3
V3-THD %f ( on o ([ J
U12-THD %f ] ( ( (] (] o oo (]
Uz2s-THD %f ( { on [ J o [ 1 [ J
Us-THD %of ] ] o ([ oM o {
I+-THD %f ([ [ ([ ( on [ J o o [
I-THD %f ] (12 ( on [ J o o (]
I-THD %f ( { [ J [ J o o [ J
In-THD %f [ 18 o [ 10 [ 18 [ &)
I o ([ J ([ J ([ J o ([ J
hase | v ° ° ° ° ° °
I,V { o { ([ J ([ J ([ J o o ([ J
o(Vz, Vi) o ([ J o©)
o(Vs, V2) Y 'O
o(V1, Va) ° Yo ° P
¢(Uzs, U12) o o oV o o©) [ J
¢@(U1z, Us1) ] ] oV ] o©) ([
@(Us1, Uz2s) o o ( 1O o oV o
o(l2, I1) ] ( oV [ J o© o [ J
o(ls, 12) ([ o© ([ J o© o (]
o(l1, Is) ([ ([ o© (] [ 10 o {
o(l1, V1) ] o ( 1O ] [ [ ]
o(l2, V2) o ] o
=¢(l1, V1)
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3P-3WA2 | 3P-3WA3

Quantities 1P-2W |1P-3W| 3P-3WO02 | 3P-3WO3 |3P-3WAb| 3P-4WY | 3P-4WYb | 3P-4WY2 3::9|?:1-4\.I‘\II\8AA DC-2W |DC-3W | DC-4W
3P-3WY2 | 3P-3WY3
B | N | e | @ ° ° o | o ° ° o |00 | 00| @0
Load 5 5 5
Epr AC ) [ ) ) [ ( [ [ (] 0° | @0 | @V
Ear Quad 1 ® [ ® ® [ { [ [ { 0° | @0 | @O
Ear Quad 2 )  J [ ] { { { [ [ { 0o | @0 | @O
Ear Quad 3 ® [ [ ) { { { [ [ { o5 | @0 | @V
Ear Quad 4 ) J [ (] (] (] [ [ (] 0° | @0 | @V
Est Source ® [ ) ® ® [ { [ [ { 0° | @0 | @O
Est Load ) [ ] ) ) [ ] { [ [ { oo | @0 | @V
Epr S%’éce 0° | @0 PYG) PYG) PYG) PYG) PYG) PYG) PYG) Py Py °®
Load
Epr Do 0o | @ ") ") ") ") Y6 Y6 ") ) ) Y
Table 19

@ Available (7) P1=Pr, Q1 = Qr, N1 = Nr, D1=Dr, S1 = St, PF1 = PFr,

(1) EXtrap0|ated COS ®1 = COS T, PF1 = PFT

(2) Calculated (8) ¢ (Is, Un2)

(3) Not a real quantity (9) Always = 120

(4) Always = 0 (10) Interpolated

(5) AC+DC when selected (11) Calculated or measured if a current sensor is connected

(6)

6) Rank 7 for 400 Hz
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APPENDIX C: POLE MOUNTING

Accessory brackets (Cat. #2137.82) enable you to mount the Model PEL 115 on a utility pole or similar structure.

Figure 45
To mount the instrument on a pole, turn it OFF and detach all leads and other connections. Then do the following:

1. Slide the brackets onto the bottom of the instrument.

Figure 46

2. Attach the bracket by inserting the four connecting pins into the holes in the instrument case.
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3.

Insert the four clips into the holes in the pins.

— —
I~ "
Figure 47

4. Run two straps (not included) through the slots in the brackets. These slots are (1 x 0.157) in (25.4 x 4) mm.

5. Position the instrument on the pole, and attach it by fastening the straps.

Figure 48

95

Power & Energy Logger Model PEL 115 - User Manual



GLOSSARY

Symbol/Term

Definition

Phase angle. For example:
¢ (I1, I2) is the phase angle between line 1 current and line 2 current.

¢ (11, V1) is the phase angle between line 1 current and line 1 voltage.

¢
¢ (Uz1, U2s) is the phase angle between phase 3-to-phase 1 voltage and phase 2-to-phase 3
voltage.
¢ (V1, V2) is the phase angle between line 1 voltage and line 2 voltage.
Unit of measure for current. For example:
A (Amps or Aac is AC current.
Amperes) )
Abc is DC current.
AC Alternating current.
Crest factor in current or voltage. This is the ratio of the Peak value of a signal to the RMS value
CF
(Peak/RMS).
Cos ¢ Cosine of the phase shift of the fundamental voltage with respect to the fundamental current.
DC Direct current.

DataViewSync™

DataViewSync™ is hosted by AEMC® Instruments and allows you to connect your computer to
instruments on different networks.
Data transmitted by the device can pass via DataViewSync™.

Energy. For example:

Ep is active energy.

Epr+ is consumed active energy.
Ep- is generated active energy.

Ea is reactive energy.

Es is apparent energy.

Es+ is consumed apparent energy.
Es- is generated apparent energy.

F (Frequency)

Number of AC voltage or current cycles in one second, measured in Hertz (Hz).

Fundamental . . ,
Frequency Primary frequency of the AC electrical network, typically (50, 60, or 400) Hz.
Voltages and currents at frequencies that are multiples of the fundamental frequency. Harmonics
Harmonics distort the fundamental waveform and can affect the performance of electrical equipment and

components.

Harmonic Order

Ratio of the frequency of the harmonic to the fundamental frequency; expressed as a whole
number. For example, in a 60 Hz system the 1st harmonic order = 60 Hz, 3rd order = 180 Hz, 5th
order = 300 Hz, and so on.

Hz (Hertz)

Unit of measurement for frequency, representing the number of cycles per second. For example,
60 Hz equals 60 cycles per second.

Current. For example:
I1is line 1 current.

In is neutral current.
I-CF crest factor of current (Peak/RMS).
I-THD total harmonic distortion of current.

Line (phase). For example, L4 is line 1 or phase 1.

MAX

Maximum value. Typically, this represents the maximum measurement during a specified time
interval.
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Symbol/Term
MIN

Definition
Minimum value.

Nominal Voltage

Reference voltage of the electrical network.

P

Active power (W).

PF
(Power Factor)

Ratio of active power to apparent power (W/VA).

Phase

Temporal relationship between current and voltage in AC circuits.

Q

Reactive power (var).

RMS (Root Mean

Square root of the mean of the squares of the instantaneous current or voltage values during a

Square) specified interval.
S Apparent power (VA).
TAN Tangent of the phase angle between current and voltage.
Tan ¢ Ratio between reactive power and active power (var/W).
Ratio between the sum of all harmonic RMS values and the electrical network’s fundamental RMS,
expressed as a percentage of the fundamental. For example:
THD_| is total harmonic distortion for current.
(TotaILI:?monic THD_I1 is total harmonic distortion for phase 1 current.
Distortion) THD_V is total harmonic distortion for voltage.
THD_V1 is total harmonic distortion for phase 1 voltage.
THD_U+2 is total harmonic distortion for voltage between phase 1 and phase 2.
Phase-to-phase voltage. For example:
U1z is phase 1 to phase 2 voltage.
U U1-Hn is phase-to-phase voltage value or percentage for harmonic rank n.
U12-THD is total phase 1-to-phase 2 voltage harmonic distortion.
U-CF is phase-to-phase voltage crest factor.
Uh is phase-to-phase voltage harmonic.
Voltage. For example:
V4 is line 1 voltage.
Vac is AC voltage.
v V-CF is voltage crest (peak) factor.
Vpc is DC voltage.
VN is neutral voltage.
V-THD is total harmonic distortion of phase-to-neutral voltage.
Vung is phase-to-neutral voltage unbalance, expressed in percent.
VA Apparent power, expressed in volt-amperes.
var Reactive power, expressed in volt-amperes.
varh Reactive energy, expressed in volt-amperes.
Vh Phase-to-neutral voltage harmonic.
VNE Voltage at neutral (Vn)
W (Watt) Unit of measure for power.

Table 20
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